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TO 

THE RAILWAY ADMINISTRATIONS 

OF ENGLAND AND SCOTLAND, 

WHOSE PRINCIPAL AIM IT IS • 

TO MAKE A JOURNEY ALL THAT THE MOST EXACTING OF TRAVELLERS 

COULD require: 
AND TO 

STUDENTS OF RAILWAY WORKING 

AT HOME AND ABROAD. 



PREFACE. 



It is somewhat curious that in a country whicli was the birthplace 
of railways, and which has seen a most active and enterprising 
development of this means of internal communication, so few 
standard works on the subject have made their appearance. In 
France, Germany, Belgium, and Italy, exhaustive and learned 
treatises, dealing with almost every department of railway working 
in a manner quite unknown here, have been issued at frequent 
intervals, and it is necessary for the English student of railway 
management and economics to acquire a reading knowledge of 
the languages of these countries before he can study a sub- 
ject so thoroughly investigated by the scientific foreigner in all 
its detail. 

The present volume is not intended in any way to compare 
with those referred to above. Its scope is much more limited. 
The subject of railway travelling is alone considered, and 
that mainly from a statistical standpoint. Particulars of the 
commercial speed of all the leading British lines are given, 
followed by a description of the locomotives at present used in 
express traffic, the gradients over which they run, and the actual 
work they perform. Prefaced to this detailed description of the 
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EXPLANATORY NOTES TO PART II. 



(i) General Description of the Line — In this section mention is 

made of the main routes and branches of the railways under review. The length 
of each system is given approximately, and includes only the lines actually owned 
by the Company, without reference to those leased or rented, or simply worked over. 

(2) Travelling Facilities. — An examination of the opportunities and 
obligations of each system to run frequent and fast services of trains is here made. 
Tables showing the train services for the month of August, 1892, between the 
principal points served by each Company are given. This month has been chosen 
so as to include the tourist and seaside trains running only in the summer. So 
far as can be judged at present, the figures for August, 1892, will not be materially 
altered for the coming summer of 1893. 1*^^ distances in such tables, in cases 
where there are two or more routes from one town to another, invariably state 
the length in miles of the route taken by the fastest train between the places 
mentioned. It has not been thought necessary to burden the Remarks column 
with unnecessary detail. Accordingly, in those cases where trains run only on 
certain days of the week, they have been, as a rule, inserted without a note to 
that effect. 

Punctuality and local train services are then discussed. P'ollowing this, 
under the sub-title of Rolling Stock and General Accommodation ^ the safety 
appliances, stations, etc., of each Company are briefly described. 

(3) Locomotive Work.— This part of the subject is distinct from what 
precedes it, as the subject is no longer discussed from the traveller's point of view, 
but with a desire to consider in a general manner the work of the locomotive and 
the resistances to be overcome by it. Accordingly, under the separate sub-titles 
of (a) Speedy (b) Gradients ^ (c) Locomotives^ (d) Actual Performances, we 
consider respectively : — (a) the demands made on the locomotive in the way of 
speed, (b) the contour of the line over which these speeds are to be main- 
tained, (c) the machines actually doing the work indicated in the previous sec- 
tions, and (d) the manner in which these machines actually perform this work, as 
illustrated by a very Urge number of examples observed, personally, in actual daily 
practice. These examples furnish details as to the weight of the train, and— to 
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avoid confusion and misapprehension — this is always exclusive of engine and 
tender ; further, the types of passenger rolling stock being so numerous, the 
weight has been given in coaches of ten tons each. Thus, a train with six eight- 
wheeled coaches weighing twenty tons each, would be described as a train of 
twelve coaches. By this means, wearisome detailed description of the various 
types of carriages composing each train has been avoided. 

In the subdivisions describing Gradients and Locomotives, some of the 
steepest main-line sections and some of the best-known recent English and Scotch 
locomotives have been illustrated to a uniform scale. The distances given in 
the section under the head of Actual Performances have been taken from 
authentic sources, and the figures representing the running of the various trains 
are, in nearly every instance, the result of very careful personal observation. 
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II. Passenger Rolling Stock. 
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INTRODUCTORY REMARKS. 



I. 
Speed and Punch 




I'ebhaps the most important .adjunct tc 
it is, at any rate, the quality most liig 
public, as may readily be seen from the 
trains running at high speeds over those x 
only to look hack to the conditions nf travel in' "Eri^nd lieforc- 
1S70, or thereabouts, to see how great is thfWWfe placed by thu 
public on express trains. Continental countries even now afford 
us an example. In England, at the preseaa|feme, it is common 
ground for complaint among railway managers that their first- and 
second-class carriages run almost empty, and that everybody, in- 
cluding even "gentlemen of the first position," as one well-known 
railway chairman has remarked, goes third class. So marked has been 
the desertion of the upper classes, that on several of the great lines 
the seconds have been either wholly or partially abolished. Thi- 
reason is not far to seek : nearly all our best English trains carry all 
classes of passengers at the present time, and the slight increase of 
comfort in the firsts and seconds is not sufficient to compensate for 
the higher fares demanded, considering that the superior classes are 
not conveyed at any greater speed. But before the revolutionary 
changes introduced by the Midland Railway some twenty years ago 
things were far different The firsts and seconds were then well 
tilled, although the fares demanded were even higher in proportion 
to the thirds than they are now; the reason being that many of 
those who would at the present day travel third class were compelled 
at the earlier period to go first or second in order to economise 
their valuable time. We find to-day the same sort of thing on the 
Continent, where the differences between fast and slow trains are even 
more strongly accentuated. Not only is the third-class passenger 
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refused admittance, ^ in :\n^aHy "all cases, to express trains, but 
even those who (j€<;id€: to pay the higher rates for conveyance in first- 
and second-ctesis 'carriages are subjected to an extra express fare, in 

m • • • • 

most ^uropQSiit countries, ranging from ten to twenty-five per cent. 
^t.yie.?>rdinary fare; and yet, even under conditions so onerous as 
* -'.t>i^e, the Continental railways succeed in obtaining full train-loads 
\\*^ * for their expresses. All this simply goes to prove how attractive to 
the public are these trains at high speeds, seeing that the traveller 
will frequently pay two, three, or even four times the price of an 
ordinary third-class ticket in order to save a few hours. It is thus 
evidently a matter of great importance to the community that a 
railway company should provide frequent fast services of trains ; and 
to what extent this is done by British railway systems we shall 
endeavour at a later stage to show. With the view of furnishing 
material for the necessary comparisons, statistics of several European 
lines are also given. 

I. Speed.— \ii dealing with this subject we are, at the outset, 
confronted with the question as to what constitutes a good service 
between important centres of population. To solve this question 
with exactness, we should be compelled to take each pair of im- 
portant towns separately and discuss the service of trains between 
them, having due regard to the necessities of the places served and 
the numerous local conditions under which the traffic of each 
particular district is worked. Needless to say we do not intend to 
go into such detail as this. It is, however, indispensable to have 
some rough standard of comparison by which to gauge the efforts 
made in various countries and by different railway administrations 
to supply the needs of the public in this direction ; and this, we 
think, may best be done by making, at this point, an examination 
in brief of the express services in Continental Europe, and com- 
paring them with our own. This will bring into stronger relief the 
very high position held by Great Britain in the matter of express 
train running, and show that in one department of railway working 
at least the British companies are far ahead of their Continental 
brethren. This point clearly established, we shall, when we come 
to treat in detail of the various British systems, discuss and compare 
the results achieved by each. 

In our remarks below, then, will be found a series of com- 
parisons showing the relative extent to which the demand on the 
part of the public for express trains is responded to by British and 
European railway administrations. It will be noticed that, to a 
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great extent, the different classes are treated separately, and this 
arrangement has been necessitated by the fact, as mentioned above, 
that few Continental trains carry third-class passengers at high 
speed, and several go so far as to refuse even second-class. Some 
references to the fares charged are also made. This has been done 
l)ecause on the Continent first-, second- and third-class fares are 
cheaper than in England in nearly every instance, and it was felt 
that it would be manifestly unjust to expose the inferiorities of the 
Continental systems in one department of working without at the 
same time presenting certain other facts which tell in their favour. 
It is also necessary to remark that the amount of travelling per head 
of p>opulation on the Continent is less than in England, and one 
would, therefore, scarcely expect so many expresses between two 
towns, say of half-a-million inhabitants each, there as we should 
here. We certainly do not find nearly so many, but the fact that 
the travel movement on the Continent is less than it is here may 
be insisted upon as, in some degree, an extenuating circumstance, 
although, on the other side, it may, of course, be argued that the 
insufficient number of express trains on the Continent has been 
partly the cause of the smaller amount of travel. 

Among the various Continental countries we naturally give 
the first place to 

France, — Here we find that train-speeds, although at a very con- 
siderable distance behind those of our own country, are, perhaps, 
higher than in any other part of Europe. Most of the best work is 
found on the Orleans Railway, on the Swiss frontier services of the 
Est, and on the trains to Calais (for England) of the Nord. The 
last-named, alone, are equal to the best English practice, and, as such, 
the most creditable trains in France. On the Ouest and the P. L. M. 
the speed of the expresses is much lower, rarely, if ever, attaining 
an inclusive rate of forty miles an hour. Moreover, the number 
of trains at this moderate speed is very small on these last, as on the 
above-mentioned systems, the Nord alone excepted. One or two 
expresses per day in each direction is generally deemed sufficient. 

Third-class passengers — rarely indeed allowed access to such 
trains as the foregoing — are usually relegated to those running at 
an inclusive rate of less than thirty-three miles an hour. Very fre- 
quently this is the speed of one train only in each direction, the 
others being timed at a much lower rate, and often stopping at all 
stations. Exceptionally, passengers of this class are admitted to 
trains at higher rates, on the condition that they are travelling a 
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certain distance (generally considerable) without break of journey ; 
and sometimes this condition is imposed even when the speed is 
lower. Thus, third-class passengers may travel by the 8.50 a.m. 
from Paris (Est), provided that they proceed as far as Troyes, a 
distance of about 104 miles, which they are thus enabled to reach 
in just over three hours; or by the 11.15 a.m. from Paris (Lyon), on 
the understanding that they travel without break of journey to 
Macon (some 275 miles), in a trifle over nine hours. Such instances 
as the above sufficiently show the facilities given to the third-class 
traveller in France. As some set-ofF to such discouragements, it is 
only fair to state that the fares for the various classes are now ap- 
parently — taking into account allowance of free luggage, reduction 
on return tickets, etc — somewhat lower than the British average. 
Contrary also to the practice in Germany, Austria, and Italy, no 
additional percentage on the ordinary first- and second-class fares is 
charged for travelling in express trains ; it may, however, be re- 
membered that, until the revision of the passenger tariff little more 
than a year ago, the fares in France were the highest in Europe. 

Germany. — In Germany we have many points in common with 
French usage. The chief points of difference may be summarised 
thus : the fares on most lines are lower ; but, inasmuch as an addi- 
tional percentage is charged on the ordinary fare for travelling by 
express train, there is very little to choose between the two countries 
in the charges levied for fast travelling in the two higher classes. 
Third-class passengers are not excluded from the best trains to the 
same extent as in France ; hence, in many parts of Germany, travel- 
ling at a fairly high rate of speed is much cheaper than in the former 
country. A fourth class is provided on some of the German lines 
(though never used in express traffic) at exceedingly cheap fares. 

All things considered, speed is a little lower than in France, 
and on some of the " Administrations " it ranks on a par with that 
of a British express goods train. The speediest service is that 
between Berlin and Hamburg, where, although the trains are very 
light, the performance is creditable. As local time is kept at the 
stations, many, forgetting this fact, have supposed these expresses 
to be the fastest in the world ; that this is not the case we shall en- 
deavour to show in a future chapter. This practice (whatever its 
local convenience) is liable to cause confusion in estimating the rates 
of speed between any two towns on German railways. 

Austria- Hungary, — In this country German usages prevail to a 
great extent, and third-class passengers are allowed to travel by 
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some of the faster trains. Owing, however, to the mountainous 
nature of Western Austria and the sparse population of Hungary, 
train-speeds are appreciably lower here than in Germany. The best 
trains would seem to be those between Vienna and Buda-Pesth, and 
Vienna and Briinn. Fairly good third-class facilities are given 
between the two latter places. As some compensation for poverty 
of speed we find that the fares are as low as (or lower than) any in 
Europe. This is due, in great measure, to the introduction some 
little time back of the zone system on the Hungarian lines. The 
consequent great reduction in the tariff — resulting in loss to many of 
the Austrian lines — compelled the latter to adopt the lower scale of 
fares. At present it is cheaper to travel second class on the 
Hungarian State lines than third on British railways. An addition 
of about one-fifth to the ordinary fare is generally made for travelling 
by express trains. 

Belgium and Holland, — These two countries, though of small 
extent, have each their distinctive characteristics. The Belgian 
lines, while scarcely coming up to the French and German express 
standard (mainly on account of the propinquity of large towns) 
exhibit a lower scale of fares than any other European State, 
Hungary alone excepted. The best performances are those between 
Brussels and Ostend, where third-class passengers are not excluded 
from some creditable trains. The line from Brussels to Luxem- 
bourg« vi& Namur, forms part of the through route to Basle. It Is 
extremely hilly, crossing the Ardennes on gradients of i in 62. 

The Netherlands is not so conspicuous for cheap fares as 
Belgium. But if the tariff is somewhat higher, a considerable 
proportion of the express trains is open to the third-class passenger, 
and the carriages of that class are much superior to those usually 
found on Continental railways. Dutch travel, in fact, seems to be 
largely modelled on the British system, and excellent speeds at over 
forty miles an hour are tolerably frequent. 

Italy, — The railway aspect of Italy has greatly improved during 
recent years, but the nation is still, in point of express train services, 
much below the average of the other Continental powers. Only the 
very best trains attain an inclusive rate of thirty-five miles per hour, 
and to these, almost as a matter of course, the third-class passenger 
is not admitted. With an ample population there is much scope 
for improvement; and a reduction of the third-class rate to that 
charged on some of the foregoing railways is much needed. To 
travel with any approach to comfort second-class fares must be 



6 British Railways, 

paid, the rate for such accommodation being much higher than tlie 
British third-class tariff. For travelling by express trains an increase 
of ten per cent, on the ordinary fare is demanded. 

OtJur Countries. — In other European countries speed rules low. 
Russia, Sweden, Norway, Denmark, Turkey, Spain, Portugal, and 
Switzerland, all appear to rank below the thirty miles an hour 
average. For Switzerland, with its extensive mountain ranges, there 
is ample excuse. Travelling, in fact, in this small territory is almost 
as speedy as it possibly could be ; gradients, even in the com- 
paratively level northern portions, being severe and incessant. The 
Gotthard express, which runs from Lucerne to Bellinzona (109 J 
miles) in less than four hours and a half with five stops (one of 
twenty minutes' duration) is most creditable, and, indeed, superior 
to the best trains over the similar mountain routes of the Arlberg 
and the Mont Cenis. The fares, also, in this enterprising country 
are lower than in England, and the carriage stock excellent in all 
classes. 

The other countries, while possessing train services at speeds 
adapted to national requirements, scarcely merit detailed notice. 

United States, — ^The United States ranks, apparently, second 
only to Great Britain in providing the travelling public with a good 
service of express trains. A few of these are exceptionally brilliant, 
and one, at least, is faster than any train in England. If a table 
showing the services between some of the chief towns in the States 
were prepared, it would give undue prominence to the brighter 
aspect of the case, of necessity including some of the best trains, 
without affording any clue to the extensive area monopolised by 
slow travel. It would also be of no permanent value in the face of 
the present rapid development of railway facilities in so progressive 
a country. The year 1893 will, to all appearances, see the Ameri- 
can railways at their best in the fierce competition for the traffic 
from Europe to the Chicago Exhibition. It is, however, we think, 
unlikely that any permanent reduction will be made in the passenger 
fares as now existing in the States. With the exception of the 
special palace and emigrant cars, there is, practically, only one class, 
and for this accommodation, which is probably not superior to our 
best third-class carriages in England, a fare generally somewhat 
higher than our own is charged. High-speed travelling is thus 
seen to be more costly in the United States than in the United 
Kingdom. 

Great Britain, — In our own country, as will be shown in detail 
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when the various systems are dealt with separately, nearly all Con- 
tinental restrictions are absent. The great majority of trains carry 
third-class passengers in carriages of varying, but always reasonable, 
degrees of comfort, and, for the most part, equal to the Continental 
second class. In speed we are very greatly superior. Not only is 
the pace of our express trains quite ten miles an hour higher on the 
average, but their frequency is much greater than elsewhere. No 
British railway of any importance is content with its two or three 
expresses daily in each direction, as is the case with all the leading 
French and German lines, for instance : more usually eight or ten 
appears to be the prescribed limit here ; and between London and 
Manchester, and Liverpool and Manchester, the numbers rise to 
about twenty and forty-five respectively. The fares, it should be 
observed, are a little higher than on the greater part of the Con- 
tinent, and much more so than in Belgium and Hungary. But here 
again the Continental second-class fares, when compared with our 
own third-class rates — the accommodation in the former being fre- 
quently inferior to that provided in the latter — are generally higher, 
and slow travelling with scant comfort is reserved for the less 
fortunate section of our Continental neighbours. 

As this work is written with the intention of discussing the 
subject of railway travelling from the public point of view, and of 
examining what accommodation (using the word in a broad sense) 
the railway companies give, it is, perhaps, outside our limits to 
discuss the more strictly economical question, whether the running 
of such fast and frequent trains is remunerative to the shareholders. 
The matter is one worth inquiring into, however, from another point 
of view. It has been Irequently asserted by those interested in the 
reduction of railway rates for merchandise that much money is 
needlessly squandered by the British railways in running unnecessary 
express trains which, if saved, might have been used as a set-oft* 
against the reduction of goods rates, with consequent advantage to 
the trade of the country. They further assert that these fast trains 
hardly pay their way. In this contention they are probably correct. 
So eminent an authority as the late Sir G. Findlay apparently supports 
this statement, which, in fact, hardly requires any demonstration, 
it being beyond dispute that express trains seriously disorganise 
the other and slower traffic of a railway, and render the capacity of 
a line considerably less than if all the traffic were run at a fairly 
uniform rate of speed. Such trains necessitate the erection of more 
signal boxesy and the permanent way of the line must be kept in 
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perfect condition at great cost Specially designed machines have 
also to be built for the hauling of these swift trains, and in many 
other ways additional expense is incurred. The answer to all this is, 
however, a very direct one. The general feeling on the part of the 
travelling public is in favour of frequent express-train service, and 
the railway companies of England and Scotland probably know that 
they are better consulting public convenience by increasing the speed 
and number of their trains than by decreasing to a slight extent 
their goods and other rates. The amount of saving in goods rates 
which could be effected by a reduction in the number of express 
trains would not sensibly affect the selling price of commodities 
to the general consumer, and it is unlikely that he would be willing 
to forego the privilege he has at present of leaving London for any 
of the large provincial towns at almost any hour of the day, in 
return for such a remote possibility of benefit. 

Before closing our remarks on the subject of speed in train 
services, it will, perhaps, be as well to point out that the railways of 
England and Scotland have been consistently improving their train 
services, both in speed and frequency, for a long time, and especially 
so during the last twenty years. Some interesting statistics have been 
l)ublished on this point in Mr. FoxwelVs Express Trains. In 
187 1, according to Lieut. Willock, there were only 57 trains in 
England and Scotland which exceeded 39 miles an hour from start 
to destination, including stops, and only 225 which exceeded 36 miles 
an hour. How great an improvement has been effected, may be seen 
from a glance at the following table. It will be noticed that the 
figures for 1883 and 1888 only refer to trains attaining or exceeding 
an inclusive speed of 40 miles an hour. Even at this higher 
standard they, however, considerably exceed the 187 1 figures, 
both in number of expresses and in speed : — 



Number 


Average Speed. 




Year. of 

Expre&ses. 


Including 
Slops. 


Excluding 
Stops. 


Daily Mileage. 


1871 225 
1883 409 
1888 1 672 


37J 

4«l 


40f 

44Vff 

44i 


23,700 
42,600 
62,900 



If we multiply the total mileage by the inclusive speed for each 
of these three years, we get figures showing the increased advantages 
to the public : — 
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Year. 

187 1 

1883 
1888 



Product. ! Equal to, if reduced. 



891,120 I 9 

1,772,160 i 18 

2,620,410 26 



These figures, which we extract from Mr. Foxweirs work, must 
not be taken as absolutely accurate, as they do not by any means 
exhaust all the speed we have in this country above 40 miles an 
hour. They, however, serve as a reliable means of comparing what 
our railways did in 1883 and 1888 with what was done in 187 1. 
Since then train services have been still further improved, and a 
few remarks on the probable amount of speed in England and 
Scotland in the year 1890 will be found in a subsequent section, 
under the heading of Amount of Express Speed, 

A few remarks may here be inserted on local train services. 
These, as in the case of express and fast trains, are distinguished by 
greater speed and frequency here than is generally found on the 
Continent. It is not unusual by any means in England to find trains 
which stop at all stations timed at an inclusive rate of 25 miles an 
hour. This means a speed of, at least, 40 to 45 miles an hour when 
running in the "open," and is, of course, not approached on the 
Continental systems, where the speed for stopping trains rules from 
20 miles an hour downwards, 

11. Punctuality, — When discussing the question of speed in 
the previous section, it was necessary, in order to bring out the high 
qualities of the British lines, to consider the work on the Continental 
systems, and so raise a standard of comparison. This is no longer 
necessary in the present instance, as the standard of punctuality is 
the published times of the various trains. We will, however, make 
some remarks on the punctuality of Continental trains, mainly in 
order to combat some erroneous opinions on the subject. 

It is generally believed that British railways, and particularly those 
in the Southern part of the island, pay but little attention to ensuring 
a punctual arrival for their trains. On the Continent punctuality is 
believed to reign supreme. Both these beliefs require considerable 
qualification. It is rather unfortunate that we have no reliable 
statistics to prove the matter one way or the other. It is true that 
in England a return of the arrival of trains at the principal London 
termini for the year 1890 was drawn up for the information of the 
House of Commons. It, however, proved nothing, as through, long- 
distance, express and suburban trains were indiscriminately treated. 
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We must, therefore, trust almost entirely to personal observation, 
and, in the result, are inclined to think that punctuality on the 
Continent is rather in advance of what it is here, but not nearly so 
much as is generally supposed. When we deal separately with the 
various British systems, we will give our observations on each line 
in detail. 

In yielding the palm to our Continental neighbours for punctuality, 
it must not be supposed that we are inclined to the opinion that 
their work is any more meritorious than ours. It is, in fact, less so. 
Their trains are generally timed so that, if necessary, a few minutes 
lost can be made up in running between stations ; ours are generally 
booked to run so fast that making up lime is a remarkable feat ; 
their trains are allowed long spells of time at stations, in order that 
the station work should not be hurried ; ours get such extremely 
short intervals as are quite inadequate for the taking up and setting 
down of passengers and luggage; finally, their trains get a clear 
course on a road only moderately filled with trains, while ours have 
to run the gauntlet of numerous trains of all descriptions — goods, 
mineral, and live-stock — all running at varying rates of speed on a 
crowded road. The conditions are utterly dissimilar, and it is really 
very creditable to the British hnes that they have approached so 
closely to the Continental systems while working under such dis- 
advantages. 

It may, however, be argued that, although the conditions under 
which British railways labour are hard, yet there are many instances in 
which trains are late day after day. By way of illustration let us take 
two dissimilar cases. There is a very great deal of unpunctuality, to 
the extent of from five to fifteen minutes, in the working of South- 
Easiern trains into Cannon Street and Charing Cross stations. 
There is also a much more conspicuous absence of punctuality in 
the arrivals of the Perth and North of Scotland expresses at Euston, 
St. Pancras, and King's Cross in August, September, and October. 
It is admitted that the conditions under which both kinds of traffic 
are worked are onerous, but the cry is that other and more favour- 
able conditions should be substituted. But can we substitute other 
conditions ? Let us consider each case more in detail 

The South- Eastern Company have a very large traffic into 
London during the morning hours up to about 10.30 a.m. It is 
important that this traffic should be worked with absolute punc- 
tuality, as most of the travellers using the line have business engage* 
ments to meet at fixed hours. Yet punctuality is certainly not 
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maintained, and is very frequently seriously departed from. The 
cause is that the company's lines are greatly overcrowded with trains 
at the hours mentioned. Three different remedies are proposed. 
The most general is, that as all or most of the trains average at least 
five to ten minutes late, they should all be allowed that amount of 
time longer on the journey. It is not quite clear what good would 
come from the adoption of this remedy, as, even supposing that 
all the newly-timed trains ran punctually, which is very unlikely, 
passengers would arrive at their destinations no sooner than before. 
It is obvious, in fact, that even with the extra allowance of time, 
just about as much unpunctuality would result, as the cause, namely, 
the crowded state of the lines, has not been removed. It is clear, 
then, that this remedy, which is the one generally proposed by those 
quite ignorant of railway working, will not answer. It would, per- 
haps, be better to adopt the contrary course, and give the trains less 
time on the journey and make their times of arrival earlier. Some 
years ago a leading English company tried this with a Scotch express 
due to arrive in London in the early morning. It was almost always 
half an hour late. Under such circumstances one would have 
thought that acceleration was the last course to try with such a train; 
but it was accelerated to arrive half an hour earlier. It continued 
to be just about as much late as before, and thus succeeded in 
arriving at its old booked time — a result never previously achieved. 

The second remedy proposed is one altogether in the interests 
of the public It is, that the South-Eastern Company should pro- 
vide extra lines of rails, so as to avoid crowding the existing metals 
with trains. But what does this involve ? It probably means the 
expenditure of two or three millions of money by the railway com- 
pany ; and with what object ? Simply to accommodate traffic which 
the company would probably rather not have at all than at such a 
price. It scarcely seems to be realised by the public that the pro- 
vision of, say, two millions of capital, requires, at 4 per cent., a net 
income of ;£^8o,ooo per annum extra, involving, probably, a gross 
income of twice as much. It is altogether unlikely that an addition of 
traffic so great as this will accrue to the company before the lapse 
of many years ; and as railways must be conducted on business, and 
not on philanthropic, lines, it is necessary to carefully weigh all these 
considerations before deciding on so vast an expenditure. It may, 
however, be argued on the side of the travelling public, that after 
having paid their money for conveyance on the railway, it is some- 
what unfair to them to find that the company have not a sufficient 
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number of lines to accommodate all the trains that will be filled by 
the ticket-holders in such a way that the trains will run punctually. 
But this argument is equivalent to asking the railways to provide 
for every emergency, and is manifestly unreasonable. The number 
of rails provided by most of our suburban and metropolitan systems 
is ample for the circulation of trains at all hours of the day, 
except when the morning and evening business traffic has to be 
accommodated. 

The third remedy is one seldom proposed, but would probably 
result in punctuality if it were tolerated. Such would be to reduce 
the number of trains, and so clear the lines and ensure punctual 
running. But this would be regarded by the travelling public as a 
much greater evil than the continuance of the present moderate 
amount of unpunctuality. We may therefore dismiss it from con- 
sideration. The difficulty of the problem lies in the following 
factors. Railway companies are compelled to book all passengers 
who present themselves for conveyance on their lines. Up to a 
certain point the capacity of the road equals the demand. Then 
more passengers arrive, but for some years not in sufficient numbers 
to guarantee the railway company against loss if they build an extra 
double road to accommodate the traffic. We have thus a choice of 
two evils. The first would be to retain the original number of trains 
and keep the constantly increasing numbers of passengers waiting ; 
the second, to put on several extra trains, overcrowd the road, and 
produce a little unpunctuality. The latter course is, we think, 
much the more sensible one to pursue, and most of the lines having 
suburban systems around London have adopted it. The Great 
Eastern and London and South-Western have built new lines to 
accommodate the increased traffic, but it may be assumed that they 
did not do so before assuring themselves that their expenditure 
would not result in loss. 

And now let us look at another and altogether dissimilar case. 
During the months of August, September, and October, and often 
at other times of the year as well, the expresses coming from Perth, 
Inverness, and the far north of Scotland are very unpunctual in 
arriving at the termini of the London and North- Western, Midland, 
and Great Northern Companies. Let us see how this lateness is 
occasioned. This may best be done by tracing the course of a train 
from Wick southwards. It is probable that, somewhere along the 
route, it receives an unexpected addition to its weight in the shape of 
several waggon-loads of fish or live-stock. These cause delay in attach- 
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ing, and consequently a few minutes loss results from a wholly unfore- 
seen and non-preventable occurrence. This lateness may throw the train 
out of its course at the next crossing-point (nearly all the Highland 
is single line). When it gets south of Inverness it will very pro- 
bably meet with a heavy north-bound train, which, on account of its 
length, is being run in two portions, to accommodate the rush of 
summer-tourist traffic from London and the south ; if so, then more 
delay is occasioned, and when the train arrives at Perth the lateness 
will be considerable and far-reaching in its effects. At Perth the 
train is split up into portions for the three great routes to the south — 
the West Coast, the East Coast, and the Midland Scotch. All these 
lK)rtions start considerably late ; and as they have to run out of 
their course, perhaps get in the way of other trains, thereby dis- 
arranging the traffic of the line, and adding to their own lateness. 
At each junction they form connections, all of which are in like 
manner delayed, until, at last, the effect of the unpunctual arrival of 
the Highland train at Perth is felt almost all over the kingdom. 
Nor is this all, for until the Highland line be doubled throughout 
there seems to be little prospect of amelioration, as these special 
trains of fish, live-stock, etc., cannot be foreseen and provided for 
when preparing the monthly working time table of the line, and 
their presence on a single line of railway is, of necessity, totally 
subversive of punctuality. If we adopt the only existing remedy, 
and double the line throughout, we should, very probably, cut away 
the whole of the Highland Company's dividend and impoverish the 
shareholders : this, besides being unfair to that body, would result 
in such diminution of train services and general accommodation 
as is nearly always the rule with lines ot low financial standing. In 
the end we should be worse off than before. 

On a careful review of the whole question we are inclined to the 
opinion that nearly all the un punctuality in England and Scotland 
is, as in the Souih-Eastern and Highland instances referred to 
above, excessively difficult to remedy. Working under such con- 
ditions as these. Continental managers would fail to secure equally 
good results; and at present, when the rare combination of high 
speed, heavy loads, and steep grades occurs on the Continent, 
unpunctuality nearly always results. 

III. Amount of Express Speed. — In our remarks above we 
have given the census figures for British express trains as taken out 
for three different periods by Lieut. Willock and Mr. Foxwell. 
These figures are obtained by summation of the daily mileage of 
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all trains, having an inclusive speed of 40 miles or above per hour, 
running between the large towns on eacli line of railway. Statis- 
tics, however, had better not be given at all than given so as to 
produce error, as they undoubtedly do in this method of calcula- 
tion, and for the following reasons : — To begin with, there is no 
justification for the adoption of the 40-miles-per-hour limit as 
constituting an express. If all trains under 40 miles per hour are 
to be rigidly excluded, what becomes of that numerous class of 
trains which just fails to reach the limit? If these are to be kept 
out of the summary, then we must recognise that a large amount of 
meritorious speed is left altogether unrecorded Of course, it will 
be said that the line must be drawn somewhere. But our conten- 
tion is that the line cannot be drawn anywhere \i a faithful record 
of each company's express services be sought If we want to know 
how much speed a line has above 40 or 45 miles an hour, then we 
must exclude all below those speeds ; but \i we want to know how 
many express and meritoriously fast trains are run on each system, 
then we arc not justified in stopping at any particular point. In- 
deed, Mr. Foxwell has seen this difficulty in the case of the southern 
railways, on whose systems many trains just fail to reach the limit of 
40 miles an hour. These have been specially provided for under a 
kind of supplementary mileage. The same course has, however, 
not been pursued with the northern railways, although if done in 
one case, it would seem requisite that it should be done in all. 

Another source of error affecting Mr. Foxwell's statistics is to be 
found in his practice of taking a train as express only to a certain 
point on its journey, when it is not express throughout to destination. 
Thus, the Flying Dutchman of the Great Western Company takes 
nine hours to reach Penzance from Paddington, and so fails to attain 
Mr. Foxwell's limit. That writer, however, would probably call this 
an Exeter express, with the result that the very high speed, London 
to Exeter, would go to the credit of the company. Now, suppose 
this train were accelerated so as to take rank as express to Penzance, 
it would so appear in Mr. Foxwell's summary, and its speed from 
London to that point (still being less in miles per hour than in its 
former timing between London and Exeter) would cause the general 
speed average of the company to drop a point or two. We have, 
therefore, an additional reason to doubt the accuracy of Mr. Foxwell's 
figures, and our incredulity is strengthened when we notice here and 
there a few errors in crediting mileage to a company not actually 
performing it. For instance, the mileage of the Cheshire Lines 
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expresses is divided between the three owning railways, when it 
should be given altogether to the Manchester, Sheffield and 
Lincolnshire, as the company running the trains. Other instances 
might be cited, so that we think we are justified in saying that these 
statistics, although sufficient for purposes of comparison, are yet not 
so strictly accurate as to give us a tolerably exact idea of the amount 
of express and fast travelling on British railways. 

Another method, and one by which we may gain a much more 
precise idea of the amount of fast travelling in England and Scotland, 
involves the summation of all runs from one stopping point to the 
next, at a speed of 40 miles an hour or more. This plan has 
certainly the advantage of chronicling all the speed over 40 miles 
an hour, much of which is omitted in Mr. Foxwell's statistics. It 
also, however, requires us to fix a speed limit which, as previously 
shown, is arbitrary, and without justification. Again, to search 
through all the time tables of all the companies, for the purpose of 
selecting all runs which satisfy such requirements, would be a most 
laborious task not lightly to be taken in hand. Were the results 
likely to prove of permanent value the task might profitably be 
undertaken, but railway companies change their arrangements 
considerably almost month by month, and what would accurately 
represent the running times in July would be entirely misleading a 
few months later. 

Notwithstanding these objections, however, a census table 
summarising all runs from one stopping point to the next has been 
prepared from the time tables of the three companies mentioned 
below. Comparison with Mr. Foxwell's statistics will show how 
much really meritorious speed has been omitted in the results 
obtained by the adoption of that writer's method. 



Railway. 



Month 

chosen for 
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Daily Mileage at or 
over 



40 
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hour. 



nil< 
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hour. 



Midland 
G. & S. W. 



July 1890' 18,123 10,810 



July 1890 



M. S. & L. I Nov. 1890 



2672I 1^6 
3,426 1,972 
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per 

hour. 



2,157 
109 
612 
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Daily 

Expres\ 

Mileage. 



45-36 
45-02 

4577 



Mr. Foxwell's figures. 



Date. 
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Aug. 1888: 1 1,381 at 46^ 

do. I I,387iat45j 



do. I 2,106 at 43} 63 



59 
93 



How these figures compare with Continental work may best be 
shown by the inclusion here of a table given in the Encykhplidie 
its gesamten Eisenbahnwesens (Carl Gerold's Sohn, Vienna), under 
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the article " Fahrgeschwindigkeit." It must also be remembered 

that the mileage given in the table below does not mean speed 

over 40 miles an hour as our English figures do, but includes all 

those trains which on the Continent they are pleased to call express, 

and the majority of which are rather below 35 miles an hour than 

above it. 

Summer of 1890. 



Country. 


Miles. 


Speed in Miles 
per hour. 


Noith Germany 


35,751 


zA 


Holland 








7,598 


3oi 


France ... 








59,114 


3oi 


Belgium 








8,059 


30 


Denmark 








997 


29 


South Germany 








19,504 


28} 


Austria and Hungary 








23,5«2 


28 


Italy 








13,004 


26^ 


Koumania 






... i i»473 


25i 


Russia 






16,005 


23i 


Switzerland 








6,328 


22^ 


Sweden 








4,313 


224 


Norway 




« 




989 


«9i 
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II. 

Passenger Rolling Stock. 

Almost as important a factor in railway travel as speed is the 
accommodation provided in the passenger rolling stock. This varies 
considerably on the British lines, but it may be said that even the 
very worst of them is, to all appearance, in advance of the best 
of the Continental systems. To discuss the subject in further detail, 
it will be necessary, after a few preliminary remarks, to describe 
separately the accommodation offered in the different classes by 
British and European railways. 

The division of railway travel into three classes is found to be 
pretty general all over Europe. The most noticeable exceptions arc 
the introduction of a fourth class in Germany on some of the State 
railway administrations; and, on the other hand, a tendency in 
England to gravitate towards the one-class system adopted in 
America, by suppressing the second class. In England, the second 
class will probably, at no very distant date, be abolished, as people 
can now travel third class at the same speed, with almost equal 
comfort, and at a sensibly lower fare. On the Continent, however, 
class distinctions will probably remain, as the difference in speed 
between second and third class is quite sufficient to ensure the former 
always being well filled. 

We will now briefly describe the accommodation offered in the 
various classes, and conclude our remarks on this subject with a few 
references to the lighting and heating of railway passenger rolling 
stock. 

{a) Third Class, — In England and Scotland the great majority 
of travellers use the third-class carriages. In general they are very 
comfortable, being divided into five compartments as a rule — 
c 
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although in eight- or twelve-wheeled bogie carriages, and some other 

varieties^ seven are found. These compartments are generally 

upholstered in some kind of cloth or plush material to a height 

sufficient to enable passengers to lean comfortably back on the 

material and avoid resting their heads against the hard woodwork ; 

each compartment is provided with four side and two door windows 

of convenient size, which are in many cases furnished with blinds 

or curtains. The roof is generally painted white, or perhaps 

picked out in one or two colours, and the partitions are, as a rule, 

utilized for the display of company's notices, and in some cases 

maps of the system are given. A more pleasing feature is the 

adornment of a portion of the wall space with photographs of places 

of interest accessible from the line. Above these a rack for light 

articles is provided. The smoking carriages on the best lines are 

fitted with suitable accessories, and on some of the long-distance 

express trains lavatory accommodation is added to the third-class 

compartments. 

On the lines south of the Thames, however, the third-class 
carriages are by no means so good. Cushions are seldom seen, 
luggage racks and blinds only occasionally supplied, and the 
dimensions of the carriage are much smaller throughout. These 
remarks hold good of some of the older stock of tlie Lancashire and 
Yorkshire, Caledonian, North British, Great Eastern, and one or 
two other lines. All English and Scotch companies, without ex- 
ception, have of late years adopted an enlightened policy in the 
building of passenger rolling stock, and at the present time the 
newest types afford every reasonable accommodation. 

We wish as much could be said of the Continental lines. The 
third-class rolling stock in Europe is miserable indeed. The internal 
dimensions are extremely mean, and in many cases no complete 
division exists between one compartment and the next Cushioned 
seats are, almost everywhere, unknown, and such conveniences as 
luggage racks and blinds to windows are apparently not considered 
necessary. On very few lines do we find carriages with side windows 
— the one in the door of the compartment, although very small, 
being evidently thought sufficient. Little attention is given to 
keeping the carriage clean, and frequently — at any rate in France — 
the badly-constructed roofs are by no means water-tight. Switzerland 
is a very creditable exception, and possesses really good carriages. 
They are constructed on the American principle, and are entered 
from the ends. The third-class carriages are nearly always mounted 



Passenger Rolling Sroc/r. 19 

on eight wheels and divided into two long compartments, one for 
smokers and the other for non-smokers. Although the seats are 
destitute of cushions, the carriage is rendered very cheerful by the 
large amount of window space, and in many cases by the use of 
various woods in the building of the vehicle. All over the 
Continent, however, the outside painting and decoration is not 
nearly so tasteful as on our own systems, and the outlines of the 
carriage are both angular and clumsy. 

(d) Second Class. — There is but little difference between the 
third-class carriages on our leading British lines and the seconds. 
The lines south of the Thames, however, make a great distinction, 
and their really comfortable seconds are much superior to the 
wretched vehicles of the lowest class. Leaving these out of 
consideration, it may be said that, generally speaking, an English 
second is only a third-class compartment with a little extra 
upholstery and perhaps a little more decoration. There are, in 
fact, several lines in England, some of whose best thirds are better 
than their seconds. Of course, the second-class traveller has generally 
more room to himself, as well as more privacy. 

On the Continent the second-class compartments are very much 
superior to the thirds, and in their upholstery and appointments 
nearly similar to the English seconds. In France they are not so 
good as in Belgium, Germany, and Italy, where, on the fast trains, 
some really excellent second-class coaches, sometimes fitted with 
lavatory conveniences, are run. In Switzerland the open system 
prevails for the second class as for the third, and the carriage stock 
is exceedingly comfortable for this class. Sets of two or three 
compartments are divided off from the others, and thus the carriage 
appears very roomy, without losing much of the privacy of the 
separate-compartment system. In Italy, on some of the best trains, 
first- and second-class composite carriages are run with a lavatory 
placed between the different classes in the centre of the carriage, 
and approached by a corridor running along one side. These 
vehicles arc excellently upholstered and provided with a platform 
at both ends, which passengers are allowed to occupy while the 
train is in motion. It must be said, however, that all over the 
Continent, the second class compartments used on the local and 
suburban trains are much inferior to those employed for long- 
distance expresses. In Paris many of the suburban trains are 
double-decked — the lower compartment being very low in the roof 
and upholstered in white cloth, and the higher provided only with 
c 2 
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rough boards for seats, and destitute of protection of any kind from 
the weather cr other unpleasant vicissitudes of upper-deck railway 
traveling. 

(r) First Class, — Our remarks on the comparison between 
second and third class will hold good here if we consider firsts and 
seconds. The tendency is to make the first class a sort of superior 
second — not, perhaps, so much by increasing the conveniences 
offered, as by using more valuable materials in the construction of 
the carriage. Thus we find on the best English railways that 
valuable woods and expensive upholstery is the rule : carpets and 
rugs are provided; the carriage is brightened up by tastefully- 
mounted photographs, or gilt racks for light luggage ; mirrors are 
often used, and lavatory accommodation is provided in nearly all 
cases. The interior is also considerably more roomy than the 
seconds, as a rule. Some lines, of course, content themselves with 
vehicles which do not furnish these expensive luxuries ; and the local 
and suburban first-class coaches on most systems are, naturally, not 
so good as those on the main line. In spite, however of the really 
excellent first-class vehicles now running on most English and 
Scotch railways, those using them are, without doubt, a gradually 
cfecreasing number. As we remarked when speaking of the second 
class, the reason is that people can usually travel just as quickly 
in England in the third as in the first class, and the greater amount 
of comfort in the firsts is not sufficient to induce any but the most 
exclusive to pay the much higher fare. Third-class carriages are 
generally quite comfortable enough in England, nowadays, to satisfy 
the great bulk of passengers. 

On the Continent, first-class carriages on the main routes are 
almost as good as in Great Britain, except in France, where the 
firsts might with advantage be more roomy and better decorated 
and upholstered. In Germany, Austria, Belgium, Italy, eta, there 
is small ground for complaint, but, generally speaking, the ornamen- 
tation of the carriages is not so tasteful or harmonious as in 
England. On the slower trains in the countries named the firsts 
are not nearly so good as on their long-distance expresses. In 
Switzerland, however, all the firsts are distinctly good, and are 
divided into separate compartments, with a door of communication 
from one compartment to the next, and a central passage the full 
length of the carriage. 

{d) D/N/NGy Sleeping^ and Special Carriages. — On some of 
the long-distance trains in Europe and the United Kingdom special 
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carriages for dining, or, when a night has to be passed before the 
train reaches its destination^ for sleeping, are provided. These 
carriages, for which, in nearly every case, an extra charge in addition 
to the ordinary first-class fare is made, are generally built either on 
the Pullman-car model or as saloon carriages. They are, as a rule, 
upholstered with considerable luxury, and lavatories are always 
provided. In the case of the dining cars, fixed seats are placed 
opposite one another with a table between ; and a kitchen at one end 
of the vehicle furnishes all requisites for dining, etc. In the sleep- 
ing cars there are sometimes two berths, one above the other, but 
the upper one is not much used except in times of pressuire. The 
bed is generally prepared by drawing out the seats facing one 
another and arranging the bed linen on this foundation. In some 
cases however, as on the North-Western Railway, very comfortable 
beds are provided, and the saloons of this company seem to meet 
with more favour than the Pullman sleeping cars which have 
been introduced into this country. On the Continent, although 
journeys are, in general, longer than in Great Britain, the sleeping 
accommodation provided in special cars — usually the property of 
the Wagon-Lits Company — is scarcely equal to what we are accus- 
tomed to in this country ; their extra fares for the accommodation 
are also much higher than ours. 

In America, with the exception of some of their most important 
trains composed wholly of Pullman cars (to ride in which one must 
pay a higher fare, and with which we have nothing to compare in 
England, except the Brighton Company*s Pullman Limited), most of 
the traffic is carried in long cars, which are of one class only. The 
fares charged in these ordinary cars are, in general, rather higher 
than third class in England, and in some cases (as in the Western 
States) very much higher. The Americans are fond of comparing this 
solitary class with the English firsts, and of commenting on the cheaper 
rate their lines can give. The accommodation offered, however, is 
not sui>erior to our best thirds, so that their comparison is valueless. 

(e) Beating of RA/LtVAV Carriages, — In this one respect 
only are the English and Scotch railway companies behind the 
Continental systems. This is scarcely what we should have ex- 
pected, having regard to the fact that the climate is so much colder 
here. It nevertheless remains the fact that many of our local and 
suburban trains run all the year round without the slightest provision 
for warming the carriages ; and that on nearly all the trains in which 
some attempt is made to warm the vehicles composing them, it has 
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been done in a very half-hearted fashion by the introduction of so 
called " foot-warmers " — with which antiquated metal hot-water cases 
the travelled Englishman can scarcely feel satisfied. They rapidly 
become cold, and are at all times in the way of passengers leaving 
or entering the carriage. One or two lines fill the cases with acetate 
of soda, which, on being shaken up from time to time, emits heat 
and thus remains warm longer. The only companies which have 
set themselves to remedy this deficiency in heating are the Midland, 
Caledonian, and Glasgow and South-Western. These three lines 
have heated a few of their trains for some time past with the waste 
steam from the engine, but their experiment has only been a very 
limited one. This method, however, is in very general use in 
(iermany and Switzerland, and the only fault to be found with it is, 
that in winter the German carriages are kept far too warm for comfort. 
In France, although several methods of heating are in use, things 
are nearly as far behind German and Swiss practice as they are here. 

(/) Lighting of Railway Carriages. — Even more important, 
perhaps, than heating, is the lighting of railway passenger rolling 
stock. This is particularly necessary in the case of all metropolitan 
and suburban services. In these trains nearly every one wishes to 
utilize the time spent in the train in reading of some kind, and it 
is extremely annoying to find that the light in the carriage does not 
permit of this. Nor is it less vexatious to have an inadequate light 
during a lengthened journey by night — reading being impossible 
there is nothing to while away the time. In this important requisite 
British railways have an unequal, but improving, record. Gas and 
electric light — the former especially — are rapidly supplanting oil for 
the suburban traffic in the vicinity of large towns, and there are few 
companies which have not yet made a move in the right direction. 
It is noticeable, however, in many cases where gas is used that the 
pressure is very low and the light unsatisfactory. This should be 
at once remedied, as the result in such cases is hardly any better 
than when the old oil lamps were employed. On many suburban 
lines a duplex gas burner is used. Pope's and Pintsch's systems 
of gas lighting seem to be most in favour. 

Things are not quite so satisfactory on trains running long 
distances, but even here competition has worked wonders, and we 
hope soon to see all British express and long-distance trains well 
lighted. Those of the North-VVestern Company have long been 
so. The Midland, after experimenting for some time with the 
electric light have now, it is understood, decided in favour of gas 
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illumination, and much of their passenger rolling stock has already 
been fitted. The Brighton Company have also a large number of 
trains fitted with gas or electric-lighting plant ; and most of the lines 
having a large suburban and metropolitan traffic in the vicinity of 
Lx>ndon use gas extensively. In Scotland, until within the last two 
or three years, passenger trains were better lighted than in England : 
io fact, the Glasgow and South-Western was one of the first com- 
panies to introduce gas lighting into railway carriages in place of 
the antiquated oil lamps. 

The worst lighted trains in England are those running in the 
local services on lines in the country, and away from the large 
towns. It is, in fact, only in districts where passenger traffic is 
light and competition generally absent that the English railways 
have not made proper provision for carriage lighting. The neces- 
sity for a good illuminant is, of course, not as pressing here as in 
the vicinity of large towns and in express trains, and attention will 
probably be paid to it as soon as work in other directions is completed. 

On the Continent the lighting of railway carriages is not in 
$0 forward a state as with us. Gas is, however, frequently used, 
but is not, as a rule, of sufficient pressure to produce good illumina- 
tion. Moreover, one burner is often made to serve two com- 
partments, and the result is, of course, an extremely poor light. 
In England, on the contrary, the tendency is to provide each 
compartment with duplex burners. 
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III. 

Safety and Safety Appliances. 

No remarks on railway travelling can be considered complete 
which do not refer to the important factor of safety. In this country 
we have so few serious accidents to chronicle, and the number of 
killed and wounded bears so infinitesimal a proportion to the total 
number of travellers, that the subject has, perhaps, less interest for 
the public than the kindred ones of speed and comfort. It would, 
doubtless, be otherwise if we had so large a number of accidents 
here as are recorded in America, in proof of which we have only 
to point to the temporary interest displayed after the occurrence of 
any of the comparatively rare accidents of importance in this 
country. The subject, therefore, is worth examining, in order to 
study the methods by which our British companies have made 
travelling so safe on their lines. We will, first of all, discuss briefly 
the means adopted, and afterwards consider the results achieved. 
Before doing so, however, it may be pointed out that although, 
generally speaking, the adoption of safety appliances results in 
fewer accidents, yet there is no apparent connection between the 
one and the other in the results obtained by various British lines, 
as may be seen by comparing the returns of accidents on the 
different systems, and noting how frequently a line well equipped 
with safety appliances shows a worse record than one not so well 
equipped. In fact, the majority of railway accidents are not so 
much the result of the absence of any one safety appliance, as the 
combination of fortuitous and unforeseen circumstances, of little 
moment in themselves, but fraught with the gravest consequences 
when happening together. The recent accident on the North- 
Eastern Railway at Thirsk affords us an example. Here we have 
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a disaster of the first magnitude occurring on the main line of one 
of the largest English companies — with a well-maintained permanent 
way, and signal appliances of the best description — to a train fitted 
with automatic continuous brakes and composed of solidly-built 
rolling stock. . 

One would think that with such a train on such a road accident 
was a most remote contingency. And yet, mainly owing to the 
fas^, of the death of a signalman's child, and the consequent 
anxiety which led to the bereaved father's falling asleep in his cabin 
after some seven hours of duty, added to the equally significant 
fact that no relief men were available (hwQ of them having been 
sent to a spot where a bridge had been washed away), an accident 
involving the loss of ten lives took place. Instances of this kind 
obviously ought not to deter those entrusted with the management 
of our lines from adopting all necessary appliances for safety, 
although they show that, however much is done in this direction, 
accidents due to unforeseen and unpreventable causes, coupled 
with human liability to err, will always occur. 

It is advisable, disasters such as this notwithstanding, to limit 
the safety appliances to the essential and necessary. Excessive 
complication in the working of the line is more harmful than 
otherwise, and the multiplication of apparatus to check other 
apparatus is, to say the least, apt to produce embarrassment. There 
is also another side to the question. Financial possibilities must 
be considered. If all the known suitable or promising contrivances 
intended to further secure safety in railway travel were provided, the 
result would be that traflftc could not be worked remuneratively, and 
that in all probability increased safety would not be attained. In 
the case of main lines with heavy traffic, it is manifestly necessary 
that a complete system of safety appliances should be adopted, but 
on branch lines with a small number of trains, less elaborate 
precautions are required. On this head, the Board of Trade, 
backed by the weight of public opinion, has in recent requirements 
inclined to the idea that a uniform system of precautions should be 
adopted on all lines in this country, whatever their traflfic. Such 
stringent demands as these will merely defeat their own ends, and land- 
owners and others interested in the promotion of local lines in 
rural districts may be discouraged from carrying out their projects if 
called upon to face heavy expenditure for unnecessarily elaborate 
precautions. 

The most important requisites for the safe working of railways 
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are signals and continuous brakes. The former, by various pre- 
arranged indications, give warning to the driver of the train of the 
state of the track in front of him. The latter enable him to reduce 
speed and to stop before any temporary obstruction to the free 
circulation of traffic is reached. 

I. Signals. — In the early days of railways, the means used for 
indicating whether the road was clear or not were of a very primitive 
nature. As traffic increased it was seen that, unless some other 
system were introduced, confusion and danger would result. 
Ultimately, the old system of maintaining a time interval between 
trains on the same line of rails was gradually done away with, and 
the more rational one of a space interval substituted. This latter 
method, generally known as the Block System, is now, and has been 
for some time past almost universally employed in England and 
Scotland. On the Continent the Time System is still to be found in 
too frequent operation, and is sometimes combined with the Block 
in a sort of permissive system of Block working. Some excuse 
there certainly is for Continental administrations in the fact that the 
smaller traffic on their lines does not render necessary the more 
elaborate precautions required in England. At the same time, it 
should be borne in mind that the Block system is quite as simple as 
any other for working either heavy or light traffic, besides being 
undoubtedly safer. Its complete adoption on the Continent of 
Europe is only a matter of time, and most of the important lines 
already use it to a greater or less extent. 

The interlocking of points and signals at junctions and fouling 
points is a matter of no less importance in railway signalling than 
the maintenance of a proper space interval bet^'een the trains. 
Without a complex system of interlocking, the traffic at our principal 
terminal, through, and junction stations could not be carried on 
with either safety or despatch. Briefly stated, the object of inter- 
locking points and signals is that the signals should never indicate a 
free passage to a fouling point to more than one train at the same 
time, and that the road thrown open by the manipulation of the points 
should always be followed by the exhibition of the corresponding 
semaphore indications on the signal-post. British railways have 
long since provided complete and elaborate interlocking apparatus 
at almost every point at which lines foul or cross one another. On 
the Continent, also, much has been done in this way, although foreign 
lines are still considerably behind our own in this additional element 
of security. 
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2. Continuous Brakes, — Next to a complete system of sig- 
nalling, the use of continuous brakes is the most important requisite 
for safety in railway working. The English railways have, however, 
not been nearly so ready to adopt these improved appliances as they 
were to block-signal their roads and interlock their signalling 
apparatus. Indeed, several of the leading railway companies have 
brought into use two or three kinds of brakes before settling down 
to any particular variety. Even at the present time practice is by 
no means uniform — most of the English rolling stock being fitted 
with the Automatic Vacuum Brake, and most of the Scotch with the 
Westinghouse type. As may be supposed, the consequence has been 
a certain confusion in cases where stock is run through from one 
line to another, and the necessity for fitting all main-line carriages 
with brake-hose connections of both types having arisen, the requisite 
adaptations have been extensively carried out by the systems having 
a large through traffic. 

While differences of opinion exist as to the relative merits of 
Vacuum and Westinghouse brakes, there are nowadays but few 
champions of non-automatic varieties such as were in use on many 
lines till quite recently. These non-automatic types failed to prevent 
many accidents, and were actually the cause of some. All their 
efficacy vanished if the train broke in two, or if ihe hose-pipes 
connecting the carriages became ruptured. The automatic varieties, 
on the contrary, instantly apply themselves if the hose-pipes become 
damageti in any way, or in the case of the train breaking into 
two puirts through the failure of the couplings or from other 
causes. 

Probably the reason for the comparatively slow adoption by 
British railways of continuous brakes is to be found in the fact that 
those in charge of the a Jministration of the various systems con- 
sidered themselves scarcely justified in incurring a heavy expenditure 
for the provision of these appliances, when it was quite possible that 
other and more perfect means of retarding trains in motion might 
shortly be discovered. If this had proved to be the case the alter- 
native of continuing to use a second-rate appliance or incurring fur- 
ther expense would have had to be faced. The smaller lines had also 
an additional excuse for delay. They naturally waited to see how 
the larger lines would decide, and then fitted their stock with a 
brake identical with, or similar to. that of the larger line with which 
they worked in most intimate connection. 

At the present time, however, all the British railways, of which 
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we shall treat in detail further on, are well equipped with reliable 
continuous brakes. Stimulated as they have been to some slight 
extent during the last few years by Board of Trade interference, 
the popular idea has arisen that the present satisfactory solution of 
the brake question is due to the action of the Board. That this is not 
the case the table given below, showing the extent to which trains 
were run under the protection of continuous brakes in the year 1890 
— prior to any determined action on the part of the Board of Trade 
— fully attests. On the Continent of Europe all trains running at 
any appreciable speed are fitted with continuous brakes, but these 
appliances are not nearly in such general use for the slower trains 
as in this country. In America most of the passenger, and even 
some of the goods, rolling stock is fitted with the Westinghouse 
brake ; and, in this respect, that country is apparently still ahead of 
our own, as it has undoubtedly been in the past. 

Table sitowing the progress made by the leading English and 
Scotch Railway Companies up to 31ST December^ 1890, in fitting 
TO THE Trains Continuous Bkakes which comply with the rr- 

QUIREMkNTS OF THE BOARD OF TRADE. 



Names of Railway Companies using 


Number of 


1% 




Carriages 
fitted. 


Autom itic Vacuum. 


We&tinghouse. 


___ 


Great Eabtern 


3.485 


99 


Great Northern 


— 


2.305 


100 


Great Western 


— . 


4,500 


96 


Lancashire & Yorkshire 




3.2g9 


100 


London & North- ^Nesiem ... 




5.105 


79 


London & South- Western ... 


— 


2,576 


100 


— 


London, Brighton & South Coast 


2,651 


100 


London, Chatham & Dover ... 


— 


1 " 
1 930 


I 


— 


London, Chatham & Dover ... 


67 


Manchester, Sheffield & Lincoln 




899 


100 


Midland 




\ 4,026 
} 202 


95 


— 


Midland 




~— 


North-Eastern 


3.064 


100 


South-Easteni 


— 


742 


— 


— 


Caledonian ... 


1.356 


97 


Glasgow & South- Western ... 


— 


\ 369 


S8 


— 


Glasgow h South- Western ... 


39 


—' 


North British 


I.717 


89 



iNTERcoMMUifiCATioN IN TRAINS, — Closcly conncctcd with the 
foregoing subjects of Signals and Brakes is that of Intercommuni- 
cation in trains. The Board of Trade has made it imperative upon 



Safety and Safety Appliances, 2g 

railway companies, to provide, in all trains which run twenty miles 
without stopping, some means by which the passengers, in case of 
emergency, may communicate with the officials in charge of the 
train. 

To accomplish this two systems are in vogue on British railways, 
namely, the cord and electric communicators. The first is that in 
general use, though by no means reliable in fulfilling the purpose 
for which it was intended. It has the disadvantages of being awk- 
wardly placed outside the carriage in a position difficult of access, 
and of involving, in most cases, the necessity of hauling in two or 
three yards of slack rope if the train is on a descending grade; 
moreover the passenger is afforded no indication that the alarm has 
been effectual. 

The electric communicator, on the other hand, is swift and 
sure in its operation — recommendations which have led to its adop- 
tion, so far, by only two or three English systems. Its use will 
probably extend, as, although the experience of English railways 
shows that recourse is very seldom had to these contrivances, it is 
an additional safeguard in travelling when a reliable communicator 
is available in case of emergency. 

In concluding these general remarks on safety appliances, it 
should not be forgotten that safety is assured not only by the use 
of signals and brakes, but by careful attention to details of equip- 
ment and conditions of working. Into these points we cannot here 
enter at length, but it may be taken for granted that the proper 
upkeep of the p>ermanent way, the stability of the bridges, tunnels, 
cuttings, etc, along the line of route, the absence of facing points 
on running lines, the careful maintenance of locomotive, carriage, 
and wagon rolling stock, the due regulation of the hours on duty of 
that section of the staff employed in the actual working of the line, 
are all matters which require the closest attention if safety be 
desired. 

Results of Working, — We present below two statistical 
tables, showing the number of passengers killed and injured from 
1884 to 1 89 1 and for part of the year 1892. It will be observed, 
as pointed out in the opening remarks on the subject of safety, 
that the results achieved in the various years are by no means 
similar, although during the whole of the time in question con- 
tinuous improvement in the provision of safety appliances was 
going on. 
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Table showing Number of Passengers Killed and Injured, frou 

CAUSES beyond THEIR OWN CONTROL, DURING THE YeARS 1884 TO 1891. 



Year. 



1884 
1885 
1886 
1887 
1888 
1889 
1890 
189I 



Number of Passengers exclusive 
ot Season-ticket Holders. 



694,991,860 

697»2i3,03< 
725,S84,390 
733*670,000 

742,499, 164 

775,>«3,o73 
817,744.046 
845,463,000 



Killed. 



Injured. 



3" 


864 


6 


436 


8 


615 


25 


538 


II 


594 


88* 


i,oi6* 


18 


496 


5 


«75 



Renuuks. 



|*8oki]ledand 
262 injured 
in Armagh 
accident. 



Year. 



Killed. 



1884 


I in 22.419,092 


1885 


,, 116.202,171 


1886 


90.698,049 


1887 


29,346,800 


1888 


67,530.000 


1889 


8.808.875* 


1890 


45.430.000 


I89I 


169.093.000 



Injured. 



in 804.400 
1.600,000 
I,l8o,OCO 
.. 1.363.700 
,. 1,250,000 

763.000* 
1 .648,000 
966,000 



Table showing the Number of Passengers Killed and Injured, from 
causks beyond their own control, during the first nine months 
OF 1891, WITH AN Analysis of the Causes of the Accidents. 



Particulars of Accident. 



Collisions between Passenger Trains 

Collisions l>etwcen Passenger and Goods Trains 

Passenger Trains leaving the Rails 

Trains or Enj;ines travelling in the wrong direction 1 

through points ••• / 

Trains or Engines entering Stations at too high a [ 

SL/CCT'I ••• «•• ••• ••• ••• ••• ••• ***J 

Failures of Axles 

„ of Couplings 

^^inc* ^^ AudCd ••• ••• ••• ••• ■•• ••• ••• 



Total 



Killed. 


Injure 


II 


203 




109 


I 


44 


— 


45 


— 


69 


— 


I 




2 


■ ■ 


3 


12 


476 
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IV. 

Locomotives Gradients, Curves, Train Loads, and 

Train Timing. 

The locomotive engine plays so important a part in railway 
travelling that we have thought it necessary, in the remarks which 
follow, to give dimensions of the types adopted by the various 
English and Scotch systems for the working of their fast and 
express trains. No attempt, however, will be made in this chapter 
to give any detailed description of locomotive construction. One 
or two salient characteristics of British locomotives will be pointed 
out, after which the subject of train resistances, comprising the 
effect of gradients, curves, train loads, etc., will be generally 
discussed. 

Perhaps the most striking feature of British locomotive practice 
is the extensive use of "single-driver" engines. This does not 
prevail to any extent elsewhere, and, in fact, it is only lately that 
their use has become general in this country. It is true that thirty 
or forty years ago, when speeds were low and trains light, they were 
very numerous, but coupled engines gradually began to take their 
place, and fears were expressed in the technical journals that the 
time would soon come when ** single " engines might be ** placed on 
pedestals "-—as rare objects of curiosity presumably. Nowadays, 
however, "singles" are by no means rare, and have to a certain 
extent been adopted by many lines. The Great Northern and Great 
Western have always had a liking for them, and recently the 
Midland, Great Eastern, and North-Eastern have built them in 
considerable numbers. These, notwithstanding, are exceptional 
cases, and the coupled classes, as better adapted to our billy 
English roads, are at present much more numerous. 
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Another point worthy of notice is the dissimilarity which prevails 
in the details of locomotive piactice. As will be noticed hereafter, 
when the dimensions are given in detail, our locomotive superin- 
tendents seem unable to agree on very many points. Some lines 
use bogies, inside cylinders, steam domes, and large heating surface \ 
others radial axles, outside cylinders, etc The marked uniformity 
of construction which prevails on many Continental and American 
lines is entirely wanting here, and the locomotives of each line have 
a distinct individuality, and often even a particular '* company" 
colour of their own. In one respect, however, British locomotives 
have a strong national resemblance. They invariably bear traces of 
careful design and good workmanship, and present in nearly all their 
varieties a truly admirable combination of power, compactness and 
simplicity. 

The resistances to be overcome by the locomotive are either 
fixed, as in the case of gradients, curves, train loads, etc ; or variable, 
as in the case of bad weather, high winds, or greasy rails. With the 
former alone we will for the present deal, and that in a general 
manner only, referring the reader desirous of further studying the 
subject to the various scientific works on train-resistances. 

The effect of gradients on train-speeds is very great, and its 
importance is seldom sutTiciently realised. Unless complete 
particulars of the rise and fall of a line of railway be given, it is 
impossible to correctly estimate the performance of the locomotive 
thereon. Thus, if it be mentioned that the run from Preston to 
Carlisle, a distance of 90 miles, is accomplished in 105 minutes, 
the trav»:ller gets no idea of the immense |X)wer and speed qualities " 
to be developcil in order to keep bare time between these two points, 
until he is told that the course is one of the steepest in the kingdom, 
surmounting the Shap Fells at an elevation of some 900 feet above 
sea level. If, on the other hand, it be mentioned that on the Great 
Northern Railway trains will often stop in Peterborough in sixty-two 
to sixty-four minutes after passing Potter's Bar (63^ miles), our 
admiration exceeds what we felt for the Preston-Carli^lo run. But, 
on knowing that the course is favourable for nearly all the distance, 
we then come to regard it merely as a respectable i)erformance and 
nothing more, and much inferior to the 90 miles' run in 105 
minutes. We thus see that gradients may alter our conceptions as 
to merit of a performance very materially indeed. We have, there- 
fore, determined to devote some considerable space to this subject 
and its complexities, which are so likely to be misunderstood. 
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In Mr. Foxwell's two works on the subject {English Express 
Trains, Stanford, i%%^\ Express Trains, English and Foreign, 
Smith, Elder & Co., 1889), which have done so much to popularise 
the study of express speeds, the gradients on each line are stated 
with such exceptional brevity that the information given is of but 
little use to enable us to determine the work done by the locomotive. 
Many sections, indeed, are almost unnoticed. This we hope to 
remedy here. But not only does the author give very few particulars 
of the gradients as occurring on our express lines ; he is equally 
brief in his remarks on the effect of gradients. Indeed, those who 
read his statbtics would almost imagine that a ten-mile stretch of 
I in 100 in a piece of line, say, 50 miles long is no more detrimental 
to speed than five stretches of two miles each of the same gradient 
disposed at intervals along a similar length. The latter case is 
infinitely more easy for the locomotive to negotiate than the former, 
since the impetus before reaching the short i)ieces of uphill is 
sufHcient to carry the train over the top almost before the influence 
of the incline is felt, and before there is any sensible diminution of 
sp)eed. Not so with the long ten-mile stretch, of which the last 
seven or eight miles are done at a slow, steady rate. It is, in fact, to 
assist the locomotive that short rests, wherever possible, are inserted 
about the middle of long and steep banks. The short piece of level 
and easy up-gradient near the middle of the 14 miles of i in 100 up 
between Settle and Blea Moor Tunnel, on the Midland, is a case in 
point. It gives the locomotive a sort of fresh start over the 
remainder of the incline. In short, so various are the effects 
produced by judicious grading that we may as well devote a separate 
section of the subject to the consideration of how far speed is 
influenced by the various ** Dispositions of Gradients," giving a few 
instances from our main lines showing the effects produced. 

Disposition of Gradients. — In considering railway speeds, 
it is, nowadays, too generally assumed that the effect of a gradient 
of given length and steepness is always the same wherever that 
gradient may occur. This is far from being the case. A rise of, say, 
10 miles of i in 200, immediately from a large junction station at 
which all trains stop, is much more detrimental than if the gradient 
succeeds a downhill stretch, the impetus from which carries the train 
up the opposing slope. Instances of the first of these cases are 
very numerous ; most towns in England, lying low, are at the foot 
of two opposing inclines. Bedford on the Midland, Carstairs on 
the Caledonian, Kilmarnock on the Glasgow and South-Western, at 
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once present themselves as examples. This, of course, is largely a 
matter for engineering skill to obviate or modify, and as railways 
must follow the contour of the country, and as towns are best served 
by railways on a level with them, it may be questioned whether 
modification of gradients, even if possible, would be desirable. 
Nevertheless, the presence of stopping points at the foot of opposing 
inclines cannot but be regretted, as exerting a prejudicial eflfect on 
express speeds. On the other hand, in the few cases where we find 
stations at the top of slopes extending downward on either side, the 
adverse effect of gradients is least felt. The train approaches the 
summit at a low speed and loses very little by the stop. On 
starting down the other side it rapidly attains speed, and altogether 
very little loss is sustained. 

Again, it may be concluded, as explained in a previous para- 
graph, that short stretches of up and down slopes are less prejudicial 
than a long continuous one of the same length as the aggregate of 
the shorter stretches. This holds good especially as regards heavy 
trains and steep slopes. With a light train, the impetus from the pre- 
ceding down-hill piece carries the train over the short up-slope without 
the speed suffering appreciable diminution. Even with a heavy train 
and a heavy gradient the speed just begins to fall sensibly when the 
welcome short stretch of downhill intervenes. But on a long con- 
tinuous bank the speed of a light train even has much diminished 
before the summit is reached, and with a very heavy train and heavy 
gradient the diminution of speed is so great that pilot engines have 
frequently to be employed. Compare the ten-mile bank of i in 
80, north of Bcattock on the Caledonian Railway ; the yet steeper 
nine miles and a half north of Newcastleton on the North British ; 
the fourteen miles of i in 100 on the Settle and Carlisle. On all 
these sections, and many others of a similar nature, pilot engines are 
frequently employed ; while on the London, Chatham, and Dover, 
which has, perhaps, as much hard road to cover as some of those 
referred to, pilots are very rarely employed, the reason being that 
the line rises and falls in short undulations. 

There are many other ways in which gradients will have dissimi- 
lar effects on trains according to their situation. For instance, if 
the approaches to a large town be on a rising gradient the general 
speed will be little diminished thereby, as, whether the line rises or 
not, the speed must be kept down over crowded pieces of line. But 
these and other instances will readily occur to those who make a 
frequent practice of timing trains passing the mileposts. They will 
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often be surprised to notice the apparently dissimilar effects of 
similar gradients, but a little reflection will show other causes in 
operation to produce the difference. 

We now come to examine the compensating effects of gradients. 
This part of the subject has, until now, been completely ignored, or 
but little touched upon ; indeed, a reader of, say, Mr. FoxwelFs 
article on the Midland in either of his books, would imagine that 
the adverse gradients mentioned were great hindrances, but that 
the corresponding downhill stretches gave no compensation what- 
ever. In fact, it seems to be the common practice, when questions 
are asked in the railway journals on the subject of gradients, to give 
in reply simply the adverse gradients in one direction. With a view, 
then, to clearing away erroneous ideas on this part of the subject, 
we will now proceed to make a few remarks on the 

Compensating Effects of Gradients, — Railway runs almost 
invariably include a proportion of both up and down gradients. 
It has generally been the custom simply to consider the up-grades 
as adverse to speed, and to leave the downhill pieces out of con- 
sideration. But this is clearly a totally incorrect way of estimating 
the amount of work to be done by the locomotive. Take in illus- 
tration, the Midland Railway main line from London to Bedford. 
It rises, by short, steep stretches, to Leagrave, near Luton. The 
rest is almost wholly downhill, along which trains can, and, in fact, 
habitually do, run at seventy to seventy five miles an hour. There 
is nothing meritorious or out of the common in running downhill 
at this pace, as most of the oldest and weakest locomotives in the 
kingdom, wholly unfit for present express work, can do the same. 
But here we have part of the time lost in travelling uphill out of 
Ix^ndon to Leagrave made up down the bank. Again, take the 
Great Northern out of London. The first 1 2\ miles consists of short 
but very steep pieces and one long piece of moderate ascent. V\*e 
often find this company's expresses take 21 to 22 minutes to get 
over this distance — a performance that is rather the reverse of 
creditable. But once over the summit the line falls gradually, 
except for two short pieces near Hatfield and Huntingdon, to 
Petcrboro*, 63^ miles away. These 63 J miles are often covered in 
the same number of minutes (a performance of fair merit) thus 
landing us on Peterboro' platform in from 84 to 85 minutes after 
leaving London. This looks well for 76] miles ; and, no doubt, 
much of the reputation of the Great Northern is due to runs like the 
above ; but it seems altogether forgotten how slowly we ran uphill 
i> 2 
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(and therein the true test of locomotive merit lies), and how much 
of our fast journey was due to the compensating effect of the 
down-grades. The London and North-Westem main line out 
of London is rather different. It rises with moderate, but almost 
continuous, ascent from London to Tring, 31 J miles away. Then 
there is a moderate fall for 15 miles to Bletchley ; after that the line 
rises and falls in moderately steep grades to Rugby. Thus, although 
there is not so much to climb on this route, we miss the compensating 
effect of the down-grades, except for the short piece before Bletchley. 
The work, therefore, done by the locomotive falls but little short of 
that done on the steeper routes previously referred to. 

Numerous instances of this sort might be cited. We will not 
go so far as to say that the presence of gradients (allowing for their 
compensating effect) can ever become an assistance to the locomo- 
tive — that would be absurd. But we will say that with light trains 
gradients do not make their presence much felt when there is a 
possibility of a sharp run down the other side ; but with heavy trains 
the case is greatly different A light train can mount a hill at 50 
miles an hour and come down at 75, but a heavy train, which mounts 
the same bank at 30 to 35 miles an hour, cannot come down at 90 
miles an hour, and thus great loss of time is experienced. Similarly, 
there is not nearly so much of the compensating effect experienced 
when the grade is, say i in 70, as when it is i in 200 : trains which 
mount the latter grade at 50 miles an hour will hardly touch 30 on 
the former. The speed down the other side, however, will differ 
but slightly. Seventy-five miles an hour can easily be attained 
down the i in 200, and this rate is hardly likely to be exceeded 
down even i in 70. As a matter of fact, the highest recorded speed 
down I in 200 is 80 miles an hour for one mile ; and down i in 75 
we have two miles recorded at 8i| miles an hour. 

Many other things besides those indicated above in the sections 
on the Disposition of Gradients and their Compensating Effects might 
be recorded, as showing how di(!icult it is to deal with this subject. 
Similar gradients, owing in great measure to the causes we have 
pointed out, affect the locomotive in such different ways that per- 
haps the only way to obtain a correct notion of their various effects 
is to make a practice of timing by the mile posts every express train 
in which we travel. This will give greater insight into the working 
than pages of written matter. It will also serve as a standard by 
which we can accurately measure the performances of the various 
classes of locomotives, for it is on up-grades that the true test of 
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merit is applied. Many out-of-date locomotives can gallantly charge 
downhill at 70 to 75 miles an hour ; try them on i in 100 up, and 
give them a long continuous stretch of it, and they will fail miserably. 
What is wanted in the locomotive of to-day is the capacity for 
mounting severe gradients at high speed. By timing trains passing 
each milepost on up-grades we can arrive at a very correct idea as 
to which locomotives most fully satisfy this test Not once or twice 
should these experiments be made, but each locomotive should be 
tested time after time, in order to get an idea of its average perform- 
ance, and not until then should conclusions be arrived at. It is 
this habit of rash judgment, coupled with an utter ignorance of the 
hindrances placed in the way by gradients, and the advantages to 
be derived from their compensating effects, which leads to the 
unreasoning statements one so frequently sees in the railway journals. 
We find, for instance, a correspondent writing to say he has run from 
London to Grantham in two hours or less. No particulars are 
given, or if they are, they are generally limited to the statement 
that '' we attained seventy-five miles an hour down such and such 
a bank," altogether oblivious of the fact that some of the oldest and 
feeblest engines of thirty years ago could do the same as the loco- 
motive in whose praise this statement is unsuspiciously made. But 
occasionally we happen to come across some other correspondent in 
the same journals who has at last found out that uphill, not down- 
hill, work is the proper test of efficiency in the locomotive. In 
these rare cases, however, the statements set forth are garnished 
wiih very absurd arguments and deductions. We find, perhaps, 
someone stating that he ran from (passing) Hatfield to (passing) 
Potter's Bar, 5 miles of i in 200 up in fiw^ minutes, or equal to 60 
miles an hour. Then, very probably, follows the usual deduction, 
that '' the Great Northern locomotive can maintain, and has main- 
tained, 60 miles an hour up a bank of i in 200." How absurd the 
deduction is may be seen when it is stated that the train probably 
rushed through Hatfield (after the descent of the Woolmer Green 
bank) at nearly 70 miles an hour. The first two of the fiy^ miles 
to Potter's Bar were done at a speed rather lower than this, and the 
last three at a speed diminishing with each mile, so that, perhaps, 
when the summit was reached the speed had sunk to 45 miles an 
hour, or thereabouts. This latter figure is the correct normal speed 
up the bank, and not the 60 miles an hour, which is the average of 
five miles two of which received considerable impetus from what 
had gone before. All statements, therefore, which give the inclusive 
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speed from the bottom to the top of a bank, should not be regarded 
as indicating the normal speed of the locomotive up that bank. The 
last few miles of the bank only should be taken and results worked 
out from them. 

Before closing this section it will be as well to reply to an objec- 
tion that may be raised It may be said that locomotive merit can 
be just as well tested on the level as on an up-grade, and that, 
therefore, uphill work is not the only test of a good i>erformance. 
This is quite so, but the only reason why running on the level is so 
seldom a proper test is that there are very few lines on which we 
have any long continuous piece of level ground. The slightest 
inclination one way or the other vitiates all our conclusions. Thus 
the comparatively insignificant gradient of i in 1,320 between 
London and Reading on the Great Western is sufficient to make 
the down run much longer than the up. We have, therefore, in our 
remarks on this subject preferred to restrict ourselves to tolerably 
long banks rising at a generally uniform grade. 

In Curves we meet with another resistance to speed. Here, 
however, the indirect effect is more to be feared than the actual 
augmentation of the resistance. In England, all curves except the 
sharpest are passed over with only that slight diminution of speed 
caused by the friction of the flanges against the rails. Now and 
again, however, we meet with a curve of such small radius that, in 
the interests of safety, speed is purposely greatly decreased while 
passing over it. This, of course, entails a much greater loss of time 
than in the previous case, where it is scarcely appreciable. Especi- 
ally is the loss felt if the curve is on a steep down grade, as are 
many on the North British Company's Waverley Route. Here, 
where the speed ought, of course, to be highest, the reduction round 
sharp curves means even a greater loss than if the curve was other- 
wise situated. 

Much might be said on the subject of Train Loads. To 
properly estimate the work done by the locomotive, it is, of cpurse, 
necessary to know the weight of the train hauled. Train loads are, 
however, so variable that it is with caution we venture to state, under 
each railway, the average weight of some of the principal trains. 

It has recently been urged by at least one writer of eminence on 
railway matters that, looking to the fact that our express mileage in 
England and Scotland is so very large, and that at certain times of 
the day the main lines of some of our largest railways are occupied 
solely by express trains, to the prejudice of the more profitable goods 
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traffic, some effort should be made to reduce their number by 
combining two trains into one, and building heavier locomotives, so 
as to retain the same speed with the greater load. It is stated that, 
even after such combination, the resulting load of the train would 
still be lighter than that of some of the fast long-distance trains of 
the United States, which are hauled by locomotives much more 
powerful than those in use in this country. The answer to these 
criticisms is that express trains here are heavier than is generally 
supposed ; an assertion which may be substantiated by reference to 
the sections on Actual Performances in the case of the various 
English and Scotch lines, and more especially in those instances 
of fisist running, cited as having occurred on the *' express '' lines. 
Most of the performances there described show work quite equal 
to the best the States can produce, and this work has probably 
been accomplished with a much lower consumption of coal. 
Combination of trains could, of course, be effected without greatly 
adding to the load, by crowding the carriages with passengers to a 
greater extent than at present, but such interference with the comfort 
of travellers would doubtless be resented. In France, this is the 
ordinary practice — no new express trains being inaugurated until the 
railway companies feel sure they can fill them, while in England 
express trains are put on to stimulate travel, or to create a new 
traffic. Interference, therefore, would scarcely be desirable. More- 
over, traffic questions, such as forming numerous and convenient 
connections at junctions, have a most important bearing on the 
matter, and it would probably be extremely difficult for critics of the 
English system of frequent express trains to specify any one in 
particular as a suitable train to be struck out of the time-table 
without being confronted with several excellent reasons for its 
retention. 
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THE BRITISH SYSTEMS IN DETAIL. 

I. The Lines to the Continent. 
II. The Seaside Lines. 

III. The Lines to the West. 

IV. Some Country Lines. 
V. The Express Lines. 

VI. The Minor Lines. 



I. 

THE LINES TO THE CONTINENT. 



The lines running the fast Continental services are : — 

(i) The London Chatham and Dover, 
(2) The South-Eastern, 

These railways have so many points of resemblance that, for 
purposes of comparison, it will be well to treat of them as nearly 
together as possible. They both run fast services to the Continent 
and to several sea-side resorts ; both have severe gradients ; and both 
have the reputation of disregarding the interests of the public. 
Further details are now given in regard to each line separately. 
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I. 

THE LONDON, CHATHAM AND DOVER. 

(i) General Description of the Line. 

The Lx)ndon, Chatham and Dover Railway is over 175 miles 
in length, and extends from London through Rochester, Chatham 
and Canterbury, to Dover. It has a branch from Sittingbourne to 
Queenboro' Pier, and from this port and Dover boats run to Flushing 
and Calais respectively, with the company's valuable Continental 
traffic. There is also an important branch from Faversham to the 
popular watering-places on the Kentish coast, Ramsgate, Margate, 
and Westgate-on-Sea. Other and smaller off-shoots leave the main 
line at Swanley for Sevenoaks, Maidstone, and Ashford, and at 
Farningham Road for Gravesend. Numerous suburban lines, with 
an ever-increasing season-ticket traffic, give convenient access to the 
districts south of London. The main line, in its direct course through 
the hop-gardens and orchards of Kent, affords fine panoramic views 
up and down the Medway on approaching Rochester from Sole 
Street, and a glimpse of Canterbury Cathedral is obtained further on. 



(2) Travelling Facilities. 

(a) SEnr/CES BETWEEN Chief Tow'ns, — With the opportunities 
indicated above, it might have been expected that the Chatham and 
Dover Company would have presented an excellent record of express 
services. Such, however, is far from being the case. In common 
with other southern lines, the custom prevails of limiting the fastest 
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trains to first and second dasses onlj. For diis^the French railways are 
mainly responsible, as their coonecxioas vith the Englisli Continental 
<:erviccs are similary limited. With the speed of these exclusive 
trains ve have no fault to find, there being foor excellent and quickly- 
timed down trains to Dover • Admiralty Pier)^78 miles — in 105, no, 
105 (this one is first class onIy> and 112 minutes respectively; and 
four up trains in 115. 135. 1G5 and 105 (this one first class only) 
minutes. Again, to Queenboro' Pier for the Flushing route — now 
growing into quite an important oudet for Continental trafiic — the 
trains are first and second class only, at a speed by no means so 
good, the best down trains taking 75 minutes, and the best up 80 
minutes for the run of 5c} miles. As regards punctuality, these 
trains run fairly well from lx>ndon to Dover and Queenboro\ but they 
are notoriously un punctual in their arrival from the Continent 
This, doubtless, arises from delays on the opposite side, detention of 
steamboats, and other causes, many of which are probably avoidable. 
Turning now to trains which carry third-class passengers, we find 
the '* Chatham " in no respect a "people's" line. The way in which 
important towns are ser\ed (or neglected) from London may be seen 
from the record below, which affords food for reflecdon on comparison 
with the tables of the northern lines. 
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Local services are generally on a par with those of other 
English systems, and call for no comment. Near London, a large 
number of short-distance trains is run to accommodate a ver)' 
heavy traffic. The punctuality of these services cannot be con- 
sidered very good, although it is better than it used to be. The 
C Chatham and Dover Company's neighbours, the South-Eastern and 
lirii^hton and South Coast lines, are also in this respect joint owners 
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of an evil reputation, but they are not quite such notorious offenders 
as the line under review, and have, moreover, certain excuses to 
offer which the system in question has not. A singular anomaly to 
l>e noted in connection with this company's suburban traffic is that 
many of the Crystal Palace trains do not carry third-class 
passengers. 

{b) Rolling Stock and General Accommoixation — With 
the exception of a few good coaches on the Continental and sea- 
side services, and two or three Pullman cars supplied by the Wagon- 
Lits Company and run in the Club-Train services, the carriages are, 
without exception, the shabbiest in England. They are of most 
antiquated description, and one fears to guess at what date they 
were built, and when they were last cleaned, redecorated and 
repaired. Generally mounted on four wheels only, their dimensions 
are of the meanest, and for rigid discomfort, want of space, bad 
lighting, and rough travelling, they can nowhere be surpassed. Their 
more venerable and much -reviled neighbours — the South-Eastern 
Company — are well ahead of them here. Again, until recently, 
few of the crowded trains run on this line had any continuous brake 
whatever, and it is only within the last few years that the Westing- 
house continuous brake has been adopted. On the other hand, it is 
only fair to notice that the line is excellently signalled with the 
latest appliances throughout, and that the stations on the line are, 
broadly speaking, fairly well suited to requirements and possess 
tolerably good accommodation. The smaller details of passenger 
traffic management- have yet, however, to be mastered by the 
I^ondon, Chatham and Dover Company, and how long it will be 
l)efore this line reaches the standard of, say, the Great Northern, it 
would ix; very hard to predict. Poverty, doubtless, is the excuse 
for many shortcomings, but in spite of this the company have, 
during recent years, built a fine additional bridge over the Thames at 
Hlackfriars, a new London terminus at St. Paul's, and increased 
their Channel fleet by one or two fast boats. 



(3) Looomotive Work. 



(a) Speed, — With the exception of the Continental expresses 
and some of the fast seaside trains, there is not much scope for any 
brilliant locomotive work on this system. The most we can say of 
it is that it is fairly good. There are not many booked runs at 45 
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miles an hour, and only a few exceed this pace. The load of thcfe 
trains is generally moderate. Fuller parliculars of the gradients of 
the line, the locomotives working the trains, and a few instances to 
show the passenger traliic in actual daily working, will be found 
below in the three subdivisions of this subject. 

{l>) Gkadiextx.—I^^ London, Chatham and Dover is (he 
steepest of the southern lines, having nearly 50 miles between 
l^ndon and Dover between i in 100 and i in 133, and only 18 
eas-ier than 1 in 200. The line begins with a 27-niile ascent, broken 
by four minor descents, to Sole Street (300 feet above sea-level), then 
undulates to Canterbury, from which it rises 9 miles to Shepherd's 
Well (190 feet), and drops 7 miles into Dover. The ascents, how- 
ever, are not sufficiently long at a time to materially reduce the speed 
average. In addition to this there are several awkward curves to 
be run over ; and, for a little way south of Heme Hill, the line is 
crowded with suburban traffic. It may therefore be said that what 
small amount of express travelling this company furnishes is of good 
quality and demands good locomotives. 

((■) LocoMOTJfEs. — The unpunctuality so prevalent on this 
system can hardly be ascribed to the locomotive stock, which is 
under tlie superintendence of Mr. William Kirtley. The dimensions 
of the principal classes are as under : — 
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{d) AcTVAt. Pf./iFORiitANCES. — It is not usual for the booked 
time of the express trains on this system to be much improved on 
in actual running. The following instances arc simply average per- 
formances and show what is believed to be a fair sample of the 
locomotive work of the line with trains of varying weight 
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II. 

THE SOUTH-EASTERN. 

(I) General Description of the Lone, 

The South-Eastern Railway is over 350 miles in length, and 
possesses a very direct route to Dover and Folkestone (its ports for 
the Continent) through Sevenoaks and Ashford. In addition there 
are important branches from Tunbridge Junction to Tunbridge Wells 
and Hastings, and from Ashford to Canterbury, Ramsgate and 
MaCrgate. Besides these, there is a great number of minor lines, the 
most important of which are those from Reading to Tunbridge Junc- 
tion vid Red Hill, and from London to Chatham and Maidstone via 
Gravesend, at which point a line diverges to Port Victoria. The 
numerous ramifications of the system in the London district are very 
important. 

(2) TravellinfiT Facilities. 

(a) Services between Chief Towns, — This line in many 
points is similar to its neighbour, the Chatham Company. Its efforts 
are concentrated on the Continental traffic, which we again find 
limited to " first only," or " first and second only." There are twelve 
up and down expresses between London and Dover, and one each 
way betA^-een London and Folkestone. All these are excellent trains ; 
the duration of the journeys between Cannon Street and Dover (75} 
miles) varying from about 100 to 115 minutes. One of the trains 
starts from Charing Cross and is first class only, reaching Dover in 
105 minutes. This is known as the " Club Train," and there is a 
corresponding express in the other direction. Between Cannon 
Street and Folkestone (69 1 miles) the time allowed is 100 minutes 
down, and 95 minutes up. Punctuality is fairly maintained from 
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London, but the arrivals from the Continent are very erratic, due, of 
course, to the same causes which operate on the Chatham and Dover 
services. It will be noticed that Cannon Street is taken as the start- 
ing point, except in the case of the Club Train, which departs from, 
and arrives at. Charing Cross. To Channg Cross the time is several 
minutes longer, and more on an equality with the London, Chatham 
and Dover from Victoria, 

Looking now at the third-class services we actually find one or 
two bright spK>ts on a dark background Very creditable expresses 
(one each way) run between London and Hastings, as shown below ; 
while the up train from Canterbury, in 102 minutes, is not at all bad. 
The best up from Ramsgate connects with this Canterbury train and 
forms a rather spirited competition with the shorter Chatham route. 
But to other points the South-Eastern service is decidedly poor, 
and from the subjoined statement may be gathered food for further 
comparisons with the energetic northern lines. 
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Besides this moderate record, there is, further, no doubt of the 
unpunctuality of this system. But it is different from the London, 
Chatham and Dover unpunctuality, and more excusable, inasmuch 
as the South-Eastern trains arrive at London Bridge Station witli 
some approximation to their proper time ; it is after this point that 
most of the delays occur, the entrance into Cannon Street and the 
loop line outside rendering the quick working of trains a matter of 
great difficulty. Improvements might be effected in the company's 
local and suburban services, chiefly in the more punctual running of 
the trains, as commented on in the introductory chapter on Speed 
and Punctuality. The services are convenient and frequent enough, 
but might, with advantage^ be run at a faster pace. Passengers using 
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the South- Eastern are brought more into the heart of London than 
by any other line, its stations at Cannon Street and Charing Cross 
being admirably situated. 

ip) Rolling Stock and General Accommodation — ^The 
accommodation for passengers on the South- Eastern Railway is ex- 
tremely bad ; yet one does not like to say hard things about it, 
considering that recently a praiseworthy determination to amend 
seems to have taken hold of the management Numbers of anti- 
quated, badly-lighted vehicles of small dimensions remain ; but of 
late, many new and roomy carriages, quite up to present-day standards, 
have made their appearance. In the course of a few years the 
South-Eastern will doubtless be able to look on its carriage stock 
with satisfaction ; but, just now, things are all the other way. No 
one, however, would think of anything but praise for the Continental 
rolling stock, which actually furnishes lavatory accommodation for 
second- as well as first-class passengers ; the upholstering and 
general fittings also are of the highest class. The vacuum 
brake is largely used, and many trains are fitted with an 
electrical communication between the passengers and guard. The 
line is excellently signalled throughout, the permanent way in good 
condition, and most of the stations up to every-day requirements. 
With such cheering indications, the future of the South-Eastern need 
not be despaired of. 

(3) Locomotive Work. 

{a) Speed, — Although there is very little booked speed on the 
South-Eastern which exceeds 45 miles per hour, yet the locomotive 
work on this system is entitled to some considerable attention, and 
is certainly superior to the work on the lines of its neighbours, the 
London, Chatham and Dover, and Brighton Companies. This is 
chiefly owing to the fact that the South-Eastern main line is a very 
steep section, and the fastest trains are generally heavily laden. The 
Continental expresses have, as a rule, a booked speed of about 45 
to maintain when once clear of London, and some slightly exceed 
this. Although limited to first and second classes only, they are 
usually heavy trains. The seaside trains run by the company 
have seldom booked speeds much above 40 per hour. 

{b) Gradients, — The South-Eastern main line is, like the 
Chatham and Dover, a heavy course. The gradients, however, occur 
differently and are met with all at once, instead of being short yet 
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incessant, as on the other route. The accompanying diagram of the 
gradients from London to Hastings shows the profile of the main 
line as far as Tunbridge Junction. Thence the line is fairly level to 
Ashford, and after that point descends gently past Shorncliffe into 
Dover. The Tunbridge and Hastings section is extremely severe. 
It consists of steep ascents and descents ; half the distance being i 
in 132, or steeper, and there is a short bit of i in 53. The fast 
trains between London and Hastings have thus no enviable time 
of it 

{c) Locomotives, — The South-Eastem Company employs for the 
working of its Continental traffic an exceedingly powerful type of 
locomotive. As these engines have aroused considerable atten- 
tion, and become popular through their generally admirable per- 
formances, we here give their principal dimensions. They are as 
follows : — 

Cylinders, 19 inches by 26. 

Diameter of bogie wheels, 3 feet 9^^ inches. 

„ „ driving wheels, 7 feet. 

„ „ tender wheels, 4 feet 
Weight on bogie wheels, 13 tons 8 cwts. 

„ „ driving wheels, 15 tons 5 cwts. 

„ „ trailing wheels, 12 tons 17 cwts. 
Total weight of engine, 41 tons 10 cwts. 
„ „ „ tender, 30 tons 10 cwts. 
Coal space, 4 tons (about). 
Tank capacity, 2,650 gallons. 
Length over all, 52 feet 4 inches. 

These engines were first built in 1884. One of them, No. 240, 
was shown in the Paris Exhibition and attracted much attention. A 
full description of it appeared in the Revue Gtnhale des Chemins de 
Fer for July, 1890. The general appearance is handsome, the 
engine being painted black with red stripes. Some of the class have 
only 18-inch cylinders. The design, in many particulars, recalls the 
engines of the Glasgow and South- Western. Among such may be 
mentioned the rounded shape of the cab, and the absence of a dome. 
This is explained by the fact that Mr. James Stirling, at present in 
charge at Ashford, was formerly Locomotive Superintendent at the 
Kilmarnock shops of the South- Western Railway. 

Another useful class introduced by Mr. Stirling is the 6-feet 
4-coupled passenger type, with cylinders 18 inches by 26, and 
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l>ogie. This also recalls Glasgow and South-Westem practice, 
as does a seniceable class of six-coupled goods engines. As 
tliese, however, are not strictly express locomotives, we must dismiss 
them here with but brief comment ; nor can we do more than men- 
tion Mr. Watkin's 6 feet 6 inches, coupled with cylinders 17 inches 
by 24 ; and the interesting " old-time " locomotives of Mr. Cudworth, 
built about thirty years ago, which, in their day, have done excellent 
work. 

The rolling stock is fitted wiih the Automatic Vacuum brake. 
The Chatham and Dover, on the other hand, use the Westinghouse 
automatic. 

{d) Actual Performances, — ^Third-class passengers have few 
opportunities of enjoying high-class speed on the South-Eastem. 
Perhaps their only chance is with the best Canterbury and Hastings 
trains — the latter for choice. The writer has frequently known the 
distance from Cannon Street to St. Leonards to be covered in 86 
minutes, and, as the road is terribly rough, this must be accounted 
an excellent performance. For first-class passengers, however, the 
line provides an excellent display of speed at very aristocratic fares. 
I'hese fares are, of course, similar to those in vogue on the London, 
Chatham and Dover, but we think South-Eastern speed is belter 
than that of their rivals. The London, Chatham and Dover ex- 
presses, on leaving Heme Hill, have got rid of a portion of the 
suburban traffic, which, when crowding the metals, is so detrimental 
to express work ; and, although their grades may look worse than 
the South-Eastern, yet they are never long enough at a time to check 
express speed. Again, the loads on the London, Chatham and 
1 )over are generally much lighter than by the rival route. It is, in 
fact, this dragging of heavy loads at high velocities over a heavy 
road, that has made the South-Eastern " 240 " class so popular. 
Among their best performances, and, indeed, among the best per- 
formances in the kingdom, may be cited the following : London to 
Dover, with 18 coaches, in 93 J minutes; Cannon Street to Folke- 
stone in 85 J minutes, with a similarly heavy load; and Dover to 
Cannon Street in 91I minutes, with equal to 21 coaches. These 
splendid performances were not due to excessive speed in running 
downhill, but rather to the excellent work up the banks. It may, 
perhaps, surprise admirers of the Great Northern Railway to hear 
that the long Halstead bank (averaging i in 1 20) is generally nego- 
tiated in faster time than it would averagely take a Great Northern 
express, with an equal load, to reach Potter's Bar from King's Cross. 
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In this latter case, except for a very short bit, the gradients are never 
worse than i in 200, while the distance is about the same. 

Particulars of a creditable performance made by the up boat- 
express between Shomcliffe and London Bridge are given below. 



SHORNCLIFFE CAMP TO LONDON BRIDGE. 
67I mis. in 83111. 23s., with engine 240 (ig-in. cyls.) and 13 coaches. 



Stations. 


Mis. Chns. 


Time Due. 


Time Actual. 


Remarks. 






P.M. 


H« M« S« 




SbonieliifiB Gmmp ,<Up, 


— — 


8 8 


8 89 4 


Weather: Wet 


Sandling . 


» 1 


» 


3 76 




3 45 53 




Westennanger 






I 21 




3 47 35 




Smeeth . 






3 61 




3 52 2S 




Ashford . 






•4 25 


— 


3 56 31 




Pluckley . . . 






5 46 




4 2 50 




Headcorn. 






5 22 




4 8 43 




Suplehurst 






3 27 




4 12 20 




Marden 






2 41 




4 15 22 




Paddock Wood . 






4 43 




4 20 30 




Tunbridge Junctioi 


n 


s 23 




4 27 8 




Hildenborough 






2 47 




4 30 45 




Sevenoaks 






4 72 




4 39 13 




Dunton Green 






I 43 




4 40 5« 




Halstead . . 




3 78 


^__ 


4 46 




Chelsfield 






I 23 




4 47 20 




Orpineton 
Chisleburst . 






« 34 


— 


4 48 45 








2 77 


— 


4 51 20 




Grove Park . 






I 73 




4 53 3« 




St. John's. 






3 30 




4 57 17 




New Cross 






53 


— 


4 58 10 




Spa Road. 






2 9 


— 


5 56 






4 31 


6 2 27 





Through the kindness of Sir Myles Fenton, the General 
Manager, and Mr. Stirling (of Ashford), we are enabled to give 
records of two performances of the London and Hastings expresses. 
These diagrams wtre taken by means of a speed recorder, and 
indicate locomotive work of great merit. 



II. 

THE SEASIDE LINES. 



We now come to consider two lines which, in many points, 
possess similar characteristics. These lines are : — 

(i) The London^ Brighton and South Coast. 
(2) The Great Eastern. 

Both these systems, generally speaking, run services distinguished 
more by their frequency than by any remarkable exhibition of 
speed. Each depends on sea-side traffic to a great degree ; each 
has a roundabout (though cheap) route to the Continent ; and each 
has only one strictly competitive line, viz., that to Portsmouth on 
the Brighton, and to Doncaster on the Great Eastern — longer in 
both cases than the rival route. 
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I. 

THE LONDON, BRIGHTON AND SOUTH COAST. 
(I) General Description of the Ldne. 

The most important part of this system is, of course, its direct 
route between London and Brighton, vid Three Bridges. A branch 
leaves this at Keymer Junction for Hastings, Eastbourne, Lewes, 
and the company's Continental port — Newhaven. Then there is the 
main line to Portsmouth, vid Epsom, Horsham, Ford Junction 
and Chichester; a route to Tunbridge Wells vid Oxted; and a 
circuitous route to Brighton vid Oxted and East Grinstead. In 
addition to these, we have several other branch lines of minor 
importance, and a continuous and strategically valuable coast line 
from Hastings vid I^wes, Brighton, Ford Junction, and Chichester, 
to Portsmouth. The watering places served on, or from, this line 
are Hastings, Eastbourne, Seaford, Brighton, Shoreham, Worthing, 
Littlehampton, Bognor, and Portsmouth (for the Isle of Wight). 
The company's system also forms an intricate network embracing 
Surrey and Sussex ; has numerous and important suburban lines in 
the London district, and extends altogether to a length of something 
over 400 miles. 

(2) Travelling Facilities. 

{a) Services Between Chief Towns, — There is no railway 
in the kingdom on which we find so many trains limited (with true 
Continental exclusiveness) to the superior classes, as on the Brighton. 
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Here the plea put forward on behalf of the South - Eastern and 
Chatham Companies is no valid excuse for the restriction. It 
has, we believe, been argued that the restricted trains are even 
now so heavy that an extra class added to them would be 
impracticable from a traffic point of view, rendering the trains 
unmanageable and subjecting them to great delay. All this 
sounds plausible enough, but cannot be accepted as any real 
ground of excuse until third-class passengers are conveyed as 
quickly as those in the restricted trains. Let us look at the 
latter first. 

We find there are nine expresses (taking an express to be a train 
which runs to its destination at an inclusive speed of 40 miles per 
hour) between London and Brighton. Of these, four are not 
available even to the second-class passenger. The times are as 
under : — 



Leave London. 


Arrive 
Brighton. 


Classes. 


Leave 
Brighton. 


Arrive London. 


npccjfcc 


Victoria. 


London 
Bridge. 


London 
Bridge. 


Victoria. 




3.50 p.m. 
4.30 p.m. 
11.55 p.m. 

(Sat. only) 


4.0 p.m. 
5.0 p.m. 


5.5 
5.15 
5.45 

6.5 
1.5 a.m. 


1st only 

1st, 2nd, 3rd 

1st & 2nd 

1st only 
ist, 2nd, 3rd 


18.45 A*ni« 
19.25 a.m. 
9 55 am. 
5.45 p.m. 


9-55 

10.38 
11.5 


7.0 


1st only 

1st, 2nd, 3rd 

1st & 2]ld 

1st only 



As the distance is just over 50 miles, none of these, except the 
5 p.m. down and the 8.45 p.m. up, can be said to be good. Nor is 
the punctuality of these exclusive trains of the highest order. This 
is, doubtless, due to detentions between Redhill and London, over 
which section the South- Eastern have running powers — part, in fact, 
of the line belongs to that company. It should also be mentioned, 
before treating of the third-class services, that there are several 
other restricted trains which take longer than an hour and a quarter 
between London and Brighton, and, consequently, do not attain an 
inclusive speed of 40 miles an hour. What special inducements 
are offered to sea-side travellers by such slow trains at such 
excessive fares we cannot point out, nor do we think the company 
would be able to furnish any sufficient justification for their 
policy. 
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The best Newhaven trains also are restricted to first and second 
class, and run in summer only. They are not run specially to 
accommodate Newhaven, but as a cheap means of transit to the 
Continent, in connection with the Ouest of * France. The down 
day train is allowed 83 minutes for the 56} miles, and the 
corresponding up train gets 90 minutes. The night trains are 
slightly slower, carry third class passengers, and run all the year 
round. 

About the third-class services there is a good deal to say. As 
with the South-Eastem and Chatham and Dover, we give below a 
summary of the services between London and the most important 
points. Brighton itself is very badly offj the fastest down taking 
75 minutes (70 minutes on Saturday nights), and the fastest up, 73 
minutes. This is not so good as it looks, as all the other third-class 
trains are longer on the journey, and the up service is distinctly 
worse than the down. To Portsmouth, Chichester, and Eastbourne, 
however, better services are rendered, and the up and down trains 
to Portsmouth in two hours, and the two up expresses from 
Eastbourne in one and a half hours, are much above what the 
average southern railway manager thinks good enough for the 
ubiquitous third-class passenger. Worthing, however, is very 
shabbily treated. To this point there are only two down 
trains and one up, with an inclusive speed of over 35 miles 
an hour, which carry third-class passengers. Probably this 
poor service is the result of the absence of competition, as 
in so many other cases. An excellent opportunity might 
also be utilized by running a coast - line service through from 
Hastings to Portsmouth. So many important places dot this 
route that it is rather a reflection on the company that the 
fastest trains at present take about 3 J hours to connect the 
two places. 

Punctuality needs improving. It has undoubtedly been 
better lately than ever before, and the Parliamentary Return, 
obtained for the information of the House some two or 
three years ago, and again recently, shows the line up fairly 
well ; doubtless, also, the dual control north of Redhili 
and the intricate nature of the company's system near 
Ix>ndon, especially out of Victoria, are not conducive to 
punctuality. Still, one misses the high-pressure energy of some 
of the northern lines. The table referred to above is here 
given : — 
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Belw££Ti 


Miles. 


No. of Trains at or over 






London 


35 mis. per hr. 


40 mis. per hr 


45 mis. per hr. 


Fastest. 


Remark 


and 


Down. 


Up. 


Down. 


Up. 


Down. 


Up. 


Hr.Min. 




Brighton . . 

Worthing . 

Chichester . 
Portsmouth . 
Eastbourne . 
Hastings 


5oi 

60 

7oi 
86} 

65f 
76i 


3 

2 

3 

3 
6 

I 


3 
I 

2 

2 

2 

None. 


2 

None. 

I 
I 

2 
None 


I 

None. 

I 

I 

2 

None. 


None. 

None. 

None. 
None. 
None. 
None. 


None. 

None. 

None. 
None. 
None. 
None. 


1 10 

I 35 

2 

I 30 

2 3 


r Best Train is 

< from Victoria on 
C Saturdays only. 

("From Victoria, 

< vid Preston 
C Park. 

Best Trains are 
to and from 
1 London Bridge, 
' from which 
point the dis- 
tance is calcu- 
^ lated. 



On its numerous local lines in Surrey and Sussex the Brighton 
has a large local traffic, conducted under much the same conditions 
as we find elsewhere. In the neighbourhood of London the 
company's suburban lines are very extensive and complex and the 
traffic most important. Generally speaking, there is a fair sprinkling 
of fast suburban and local trains, and the service is tolerably frequent, 
and, except when delayed by heavy traffic, fogs, etc., the punctuality 
is good. Here and there an extra pair of rails might be put down 
for the better working of the traffic, and this is especially the case 
near Victoria, where the pressure occasions frequent delay, 
and will continue to do so until the extra down road now 
being built by the company is completed. In the matter of 
local and suburban accommodation generally, however, we have 
a considerable amount of praise for this railway. As on the other 
southern lines, many of the earlier suburban trains are intended 
almost solely for the conveyance of workmen at very cheap 
fares. 

(b) Rolling Stock and General Accommodation, — As 
regards the accommodation given by the company, there is great 
credit due in certain directions and very little in others. The third- 
and even the second-class carriages are still, in nearly all cases, 
much inferior to the northern lines. Many of the thirds are without 
cushions of any kind, and, except where the carriage is an open 
one throughout, the compartments are often stuffy and of small 
capacity. The exceptions to this general inferiority are to be found 
in some really excellent thirds built for main-line service, and in 
good and well-lighted seconds on the suburban trains. The first- 



The London, Brighton and South Coast. 6^ 

class carriages, on the other hand, are good, and a service of 
luxurious Pullman cars runs frequently from London to Brighton 
and other points during the day. The electric light is employed 
in these cars. The suburban trains are generally lighted by 
electricity or gas, but at present a good deal of the stock used 
outside the London area is fitted with the old oil lamps. In all 
other respects the Brighton deserves unlimited praise. All trains are 
worked under the protection of the Westinghouse brake; most 
carriages have continuous footboards; electrical communication 
exists between passengers and guard, and is far superior to the cord 
communication found on the northern lines. Besides this, the line 
is, perhaps, more efficiently signalled than any other in the kingdom, 
and its reputation for safety is among the best. The permanent 
way is in good condition, and the roadside and terminal stations 
are in every way suited for the accommodation and convenience of 
passengers. It seems, therefore, a pity that a line so excellent in 
the details of its management, should yet, in some respects, fall 
considerably below the average. 



(3) Looomotive Work. 

(a) Speed, — Were it not for the uniformly heavy loads hauled 
by the Brighton engines, its locomotive work could hardly be 
considered as very good. The speed of the best trains is generally 
below 45 miles an hour. Some excuse for this low average is 
probably to be found in the fact that the main line is a very short 
course, and so great a proportion of it is hampered by London 
district traffic. This, and further matters bearing on this point, are 
referred to below. 

(b) Gradients. — The Brighton is much easier than either the 
South-Eastem or the London, Chatham and Dover. It certainly 
has nearly three miles of i in loo up immediately south of New 
Cross, and again on each side of the Merstham, Balcombe and 
Clayton tunnels there are ascents and descents of i in 264, each 
measuring respectively about 8, 5, and 4 miles, but with these 
exceptions the company's main route is nearly l^vel. The East- 
bourne branch from Keymer presents several sharp curves, which 
have to be taken slowly. The Portsmouth line, however, is very 
hilly, and the trains now performing the journey each way in two hours, 
have some smart work to do. Then again, the system abounds in 
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numerous big junctions, and running near London is greatly 
impeded by the crowded state of the lines. 

{c) Locomotives, — Mr. Stroudley's locomotives have alwa)rs 
excited the greatest admiration. When he became Locomotive 
Superintendent almost every engine on the line formed a class by 
itself. He immediately set to work to reduce such a preposterous 
variety of types, and eventually brought the number of his pre- 
decessor's classes down to six, of which two varieties are express 
passenger engines, and three tanks (two passenger tanks and one 
goods). The dimensions of all the classes used in passenger work 
are here given. 





HaM A. 


OassB. 


Class D. 


Class E. 


Class F. 

Sioj^Ie-driver 

Express 

Passenger. 


Dimensions. 


Passenger 


Express 


Passenger 


Goods 




Tank. 


Psusenger. 


Tank. 


Tank. 


Cylinders . . . inches 


13 by 20 


II^J}^^^^ 


17 by 24 17 by 24 


17 by 24 


Wheels (Diameter). . feet 


4 


6i 


5} 


4i 


6i 


Heating Surface . sq. ft. 


506 


1,492 


1,036 


1,032 


1,184 


Grate Area . . sq. ft. 


10 


20i 


I Si 


tSi 


17 


Weight on Wheels ) 












available for ad he- \ tons 


24i 


28i 


*7 


39i 


I3i 


sion. . . . ) 












Capacity of Tank . gals. 


500 


2,250 


860 


900 


2,250 


Weight of Engine ^ 












and Tender in -tons 


24i 


66 


38i 


39i 


6oj 


working order . 












Total Length . . feet 


26 


S'i 


3ii 


32J 


5« 



A large proportion of the stock consists of tank engines of 
class " D," which are employed in working the valuable suburban 
traffic. These do their work admirably. Class "A" is also 
employed to some extent on this kind of work, and is, besides, 
much used for station shunting purposes. Class ** F " is mainly for 
the lighter express trains, and the extremely powerful ** B " class is 
for the fastest and heaviest work. This ** B " class is one of the 
finest in England, and is capable of the very hardest work. In 
fact, there is no locomotive work on the line quite worthy of it.. 
The most noticeable peculiarity is the very unusual coupling of the 
large 6 -feet 6- inch leading wheels with the drivers, and this 
apparently unique feature has excited considerable discussion among 
engineers, and, so far, no other line has followed the " B '* design to 
any extent. Painted a showy yellow picked out with various 
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colours in lavish style, these powerful engines never appesu: to show 
signs of toil and grime, even after the hardest day's work. It may 
be remarked that the celebrated Caledonian locomotive, No. 123, 
designed by Mr. Drummond (formerly an assistant of the late Mr. 
Stroudley), is but an enlargement of the **F" class. Mr. Billinton, 
the present Locomotive Superintendent, has recently built a class of 
tank engines in which some of the well-known Brighton characteristics 
are considerably modified. 

None of the Brighton locomotives have bogies, the turntables 
on the system not being large enough to permit this ; nearly all have 
names, and the driver's name and the number of miles run is painted 
up in the "cab." The average coal consumption for all the loco- 
motives on the line for the half-year ending with June, 1884, was 
2974 lbs. per mile. The Westinghouse automatic brake is in 
universal use on the system. 

(d) Actual Performances, — As we said before, Mr. Stroud- 
ley's " B " class are such fine locomotives that there is no work on 
the line quite good enough to show off their qualities. The 845 a.m. 
up is, however, a very heavy train, and one of this class has fre- 
quently passed Redhill in 40 minutes, from Brighton, with a load of 
over 20 coaches. Mr. Rous-Marten, in his Notes on the Railways 
of Great Britain^ mentions the following which came under his 
notice': "London Bridge to Brighton (50} miles) in 62 minutes, 
with a load equal to 174 tons; and Brighton to Croydon (40] 
miles) in 50 minutes with 199 tons." In both cases the weight 
given is exclusive of engine and tender. But, perhaps, the best 
idea of the capabilities of the class may be gathered from a paper 
read by Mr. Stroudley some years ago before the Institute of 
Civil Engineers. A description is there given of a performance of 
the " B " class, or, as they are more often called, the " Gladstone " 
type, with a gross load of 335 tons 14 cwts., on the 8*45 a.m. up 
express, Brighton to London Bridge. In this case the locomotive, 
even with such a heavy load, never fell below 39 miles an iiour on 
the long banks of i in 264, and the speed generally on that 
gradient was over 40 miles an hour. No engines in the kingdom 
could much improve on a performance like this, and it is much to 
be regretted that the Brighton locomotives have not more oppor- 
tunities for the display of their undoubted qualities. Below will be 
found a detailed performance of the day-express to Newhaven as far 
as Keymer Junction, where the train quits the main line. Tht- 
figures are intended to illustrate an average express performance. 
r 
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EAST CROYDON TO KEYMER JUNCTION (passing). 
With engine 1 88, "Allen Sarle " (4-coupled), and 13 coaches. 



Station*. 


— 


Mis. Chns. 

1 

1 


Time Due. 


Time Actual. , 


Remarks. 




A.M. 


H. M. s. 




East Croydon . dep. 


— 1 


9 20 


9 26 3 




South Croydon . 


70 




9 28 32 




Purlcy . 




2 3 ! 


— 


9 32 7 




Merstham 




5 42 




9 39 48 




Redhill . . 




I 68 


— 


9 41 57 




Earlswood . 




70 




9 43 3 




Horlcy . 




3 73 


— 


9 47 27 




Three Bridges 




3 59 




9 52 6 




Balcombe 




4 45 




9 58 6 




IIayward*s Heath 


3 74 


— 


10 2 22 




Keymer pasi, 


r 2 68 


""^^ 


10 6 27 


Slowly round curve. 
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II. 

THE GREAT EASTERN. 

(I) GKeneral Description of the Line. 

The Great Eastern, one of our longest systems, is almost 
entirely non-competitive, and covers the whole of the Eastern 
Counties with a net-work of local lines. The total length, excluding 
nearly 1 20 miles of joint lines, is about 900 miles. From London 
ihere set out two distinct main routes. One is the Cambridge line, 
running through that town, then passing Ely, March, and Spalding, 
and reaching northward as far as Doncaster, vid Lincoln and the 
Great Northern and Great Eastern joint line. Many important 
places are served off this section. For instance, there are branches 
from Cambridge via Newmarket to Bury St Edmunds, from Ely via 
Thetford to Norwich (this forming an alternative route from London 
to Norwich), from Ely vid Lynn to Hunstanton and Wells, and 
from March to Peterborough. All these important offshoots are 
in direct and convenient communication with London by through 
carnages. 

The other main line is that running close to the eastern coast 
vid Chelmsford, Colchester, Ipswich, and Beccles to Yarmouth. 
From Ipswich another main route runs vid Stowmarket to Norwich, 
and is continued northwards to the favourite watering-place of 
Cromer. These are most important sections, and liave several 
branches. Inland they run from Mark's Tey vid Bury to Thet- 
ford and Swaffham, from Haughley Road to Bury, from Yarmouth 
to Norwich, and thence, vid Dereham, to Wells in the north and 
r 2 
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Lynn in the west. On the other side we have numerous branches 
to the seaside places served by the Great Eastern. For instance, 
there are Shen field to Southend and Southminster, Colchester to 
Clacton and Walton, Ipswich vid Westerfield to Felixstowe, Sax- 
mundham to Aldeburgh, Beccles to Lowestoft, and the very 
important line from Manningtree to Harwich, whence the company 
dispatch their passengers for the Continent in vessels which have 
acquired a reputation for comfort and speed. Besides all these sea- 
side places, to which the company convey thousands from London 
in the summer, there are many other cross-country branches of less 
importance which we need hardly specify here. Then, of course, 
there are the numerous local and suburban lines near London, over 
which the stream of traffic is very extensive, and from which great 
part of the company's revenue is derived. 



(2) Travellingr Facilities. 

{a) Services Between Chief Towns, — From what has 
already been stated it will be seen that the Great Eastern, though 
serving several important places, is yet almost wholly non-competi- 
tive. We should, therefore, expect a service not greatly distinguished 
by speed or frequency of trains. We find more than this. Although 
not so fast as even the London, Chatham and Dover, and South- 
Eastern Companies, its services are more convenient, frequent, and 
punctual than those of the lines named. Unlike most of the rail- 
ways of southern fingland, the Great Eastern is extremely demo- 
cratic, and runs third class by all trains. In considering, therefore, 
the times and durations of the journeys, we shall not, as hitherto, be 
compelled to draw the wearisome distinctions between limited trains 
and those open to all comers. 

As noticed above, the Great Eastern is not remarkable for 
(juickness of transit between its most important points. Taking 
an express train to be one which averages 40 miles an hour 
from start to destination, we find many trains just below this 
standard. An analysis of the chief express routes is given in 
tabular form below, and a few remarks may be made thereon 
here. 

From Liverpool Street, by the coast main line, some excellent trains 
are run to Ipswich. To Norwich, Yarmouth, and Lowestoft the service 
is frequent, but the speed might be improved. To Cromer two or 
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three convenient trains run each way ; and, considering the smallness 
of this seaside resort, the company must be congratulated on the 
service. In fact, the services to nearly all the insignificant but 
rising East Coast watering-places reflect inflnite credit on the 
management, which has been the means of introducing them to 
Londoners, and thus, in great measure, ensuring their future 
prosperity. 

By the Cambridge line, the towns of Doncaster, Lincoln, Ely, 
and Cambridge are excellently served from London. Lynn and 
Hunstanton have easy and frequent communication. Norwich can 
also be reached with tolerable quickness by this route. In fact, by 
one or other of these main lines, almost any place, however humble, 
can be reached with reasonable speed firom London. The key- 
note of the Great Eastern traffic arrangements seems to be a 
frequent service of trains to all parts, as fast as is consistent with 
requirements. 

It is on this system that we first meet with fast cross-country 
travelling. Harwich, the jwrt for the Continent, is in direct and 
fast communication with Doncaster, Sheffield, and Manchester via 
Bury, Ely, and March. Again, a cross-country service exists to 
Birmingham via Peterborough, in conjunction with the North- 
Western Company. A very fast seaside express connects Doncaster 
and Peterborough with Yarmouth. Direct through carriages are run 
on these trains. 

It must, therefore, be granted that the Great Eastern Company, 
in the matter of through and cross-country services, deserve the 
good opinion of the public. Never giving a bad service, they always 
rise above a respectable mediocrity in speed, and as regards the 
frequency and convenience of their services, and the generally ex- 
cellent ** dovetailing '* at junctions (a matter of much importance), 
they are worthy of great praise. Punctuality, a virtue too rare south 
of the Thames, here flourishes in full vigour, and the discipline of 
the Great Eastern is rarely disturbed, except in the greatest stresses 
of the tourist and seaside seasoiL 

We now present the table mentioned above, giving some idea 
of the state of communication between the chief points served by 
the comi)any. It will be noticed that the times and distances are 
given from Liverpool Street. We have selected this station, as 
the bulk of the traffic is sent from it, and not from St. Pancras, 
which is also a starting-point for Great Eastern Cambridge line 
expresses. 
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Number of trains at or over 






Between 










i 




London 


Miles. 


35 mis- 


per hr. 


40 mis. per hr. 


45 mis. per hr. 


Fastest. 


Remarks. 


and 


Down. 


Up. 


Down 


Up. 


Down. 


Up. 








55f 


10 


10 










Wr Ml«. 




Cambridge 


9 


6 


None. 


.None. 


.115 




Ely . . . . 


70| 


9 


10 


5 


I 


None. 


None.l I 38 




Spalding . . 


losr 


4 


3 


3 


I 


None. 


None.' 2 30 




Lincoln. . . 


I45i 


3 


3 


3 


2 


None. 


None.; 3 28 




Gainsborough . 


i6o| 


3 


3 


3 


2 


None. 


None. 


3 SO 




Doncaster . . 


i82i 


3 


3 


3 


2 


None.iNone.j 4 18 






















rBest Train is 
\ from St. Pan- 


Lynn . . . 


97 


3 


4 


I 


None 


None. 1 None. 


2 25 


















' C cru(Q7}mls.). 




















Good service 




















at just under 


Hunstanton . 


II2| 


I 


None. 


None. 


None 


None.iNonc 


3 4 


. 35 m. per hr. 
Best Train is 


Newmarket . 


69J 


3 


I 


None. 


None. 


None. 


None. 


I 48 


from St. Pan- 
, cras(xz3 m.). 


Chelmsford . 


29I ■ 


5 


5 


None. 


3 


None. None. 


43 


* ^ «# ' 


Colchester . . 


5i|; 


12 


8 


7 


6 


None. None. 


I 10 




Harwich . . 


68| 


I 


I 


I 


None. 


None. 


None. 


I 40 




(Parkeston Quay) 




















Ipswich . . 


68J 


II 


11 


7 


7 


None. 


None. 


I 32 




Lowestoft . . 


117I 


5 


3 


None. 


None. 


None. None. 


3 




Yarmouth . . 


I2lj 


5 


4 


None. 


I 


None. None. 


3 




Norwich . . 


"5 


5 


5 


2 


2 


None. None. 


2 40 




(Thorpe) 




















Cromer. . . 


1385 


3 


3 


None. 


None. 


None. 


None. 3 30 





One very creditable feature of the Great Eastern is the manage- 
ment of the local traffic round about London. This is so fast, 
frequent and punctual that the traffic has developed during the past 
few years at a marvellous rate. So much has this been the case 
that Liverpool Street, already a very big station, is just now being 
greatly enlarged. At present the station is rather cramped for 
space. Another terminus exists at Fenchurch Street, thus again 
bringing City people close to their business premises. 

(b) Rolling Stock and General Accommodation — The 
rolling stock of the Great Eastern Company is not uniformly good 
throughout, but shows signs of improvement. No fault, however, 
can be found with the carriages provided for through traffic. 
These are fairly roomy, lighted by gas, and occasionally have 
lavatories. There is nothing very remarkable in the upholstering 
of the stock, except that in many coaches there are photographs of 
the places of interest on the route of the railway. The North- 
western originally introduced these in first-class carriages, but to 
the Great Eastern belongs the honour of placing them in the 
humbler class. Besides brightening up the carriages these 
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photographs form an admirable advertisement, and it seems strange 
that few of the other large lines have made use of them. Between 
the North and Harwich some dining saloons, with accommodation 
for third class, are run. The carriages used in the conduct of 
the extensive suburban and local traffic contrast greatly with those 
just mentioned. Any one looking at the Great Eastern suburban 
trains and not knowing their reputation for punctuality and speed, 
would be at a loss to account for the company's popularity in this 
direction. Certainly the stock is miserably inferior to the London 
and North-Westem, Great Northern, or Midland, and many of the 
carriages are open throughout, and almost without cushions or other 
conveniences. They may readily be compared with the apologies 
for rolling stock seen south of the Thames. The management, so 
enterprising in other directions, should make extensive improvements 
here as early as possible. 

Many years ago, when the Great Eastern was the Eastern Counties 
Railway, its services and appointments were a byword. To-day 
things are greatly different. Journeying down the line we certainly 
notice stations inadequate to the traffic, and comparisons with the 
wealthier and more firmly established lines may be made in other 
directions, to the disadvantage of the line we are considering. But 
this is hardly the proper way to regard the Great Eastern. By sheer 
force of enterprising management it has removed almost all traces 
of its former delinquencies as the Eastern Counties, and this should 
be remembered whenever one is inclined to blame. As a safe line 
it occupies a high position, all trains having the Weslinghouse brake, 
and the signalling being in a forward state. The boats on the 
Harwich route are well appointed, and the accommodation for traffic 
at Parkeston Quay very extensive. Already many travellers use this 
route, and the trade done through the port is a growing one. 



(3) Locomotive Work. 

(a) Speed, — Few instances of very high booked speed exist on 
the Great Eastern Railway. The general average is rather under 
45 miles an hour than over it, and the only reason why the 
locomotive work is entitled to any recognition is that the train loads 
are nearly always heavy, and, in some cases, especially so. Between 
London and Cambridge (55} miles) there is no train quicker than 
7S minutes, and between London and Ipswich (68 1 miles) the best 
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is 92 minutes. Between Ipswich and Norwich (46 J miles) the speed 
is, perhaps, more meritorious on account of the gradients, but in 
rate it is generally appreciably below 45 miles an hour, the fastest 
between the points named being 64 minutes. One good train each 
way daily runs between Liverpool Street and Southend, and there is 
a train from Ely to Norwich at about the same speed. In further 
excuse for this rather low average it may be stated that those trains 
mentioned above, which start from, or arrive at, the London terminus 
are delayed considerably by the crowded state of the lines between 
Liverpool Street and Stratford, and generally in the London suburban 
district. The widenings now in progress will probably remove this 
cause of delay. 

North of Ely the trains running through to Doncaster and York 
show better speed than in the south. The reason is, perhaps, that 
the loads are considerably lighter. Speeds of 45 to 48, with one or 
two exceptional instances at an even higher figure, are here tolerably 
numerous. Of these, perhaps, the best are the runs from IJncoIn 
to Gainsboro* (15! miles) in 19 minutes ; from Lincoln to Spalding 
(40 J miles) in 47 ; and from Doncaster to Gainsboro' (2 1 miles) in 
27 minutes. 

(b) Gradients, — ^The Great Eastern Cambridge line is very 
easy running. It rises gently from London to Bishop's Stortford, then 
five miles more steeply, of which the two last are i in 130 to 
Elsenham. Then comes a four-mile drop averaging i in 230 to 
Newport ; a slight rise to Audley End, then three miles of i in 1 50 
down, and the rest gently falling to Cambridge. From Cambridge 
right on to Doncaster there is very little ascent or descent, the line 
being almost all level, or nearly so. Cross country from Ely to 
Norwich is extremely easy. There are three miles of i in 130 down 
past Hethersett, but the rest is either easy ups and downs or level. 

The Colchester, or coast main line, is rather harder travelling. 
It starts with a gradual ascent for 15 miles, followed by three miles 
of I in 95 up to Brentwood, 240 feet. A gentle fall of 11 miles 
succeeds this as far as Chelmsford. Thence to Colchester it is 
practically level. After this the route becomes a stiff one for express 
work. For nearly 30 miles we have short steep ups and downs, 
averaging from i in 100 to i in 150; then, from Melton to Beccles 
the stretches become shorter and steeper ; onwards to Yarmouth 
they subside again. Consequently, the hauling of a heavy train 
from Ipswich to Yarmouth requires good tractive effort. 

There are other things the Great Eastern trains have to contend 
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with. Several sharp curves and swing bridges dot the route here 
and there ; but, worst of all, the crowded state of the lines near 
London causes the express traffic to be conducted very' slowly 
thereon, as previously commented upon, and the speed when once 
clear of these obstructions is much better than it appears on 
paper. 

{c) Locomotives, — The locomotives on the Great Eastern 
Railway are admirably fitted for the moderately hard work they are 
called upon to perform. Some of the heaviest trains in England 
are hauled very creditably over the bank approaching Brentwood. 
A few of the passenger types are distinguished by the con- 
tinuous splasher over both the driving and trailing wheels. The 
colour of the locomotives is blue, with a red stripe, and the 
brake used is the Westinghouse automatic. Mr. Holden, the Loco- 
motive Superintendent, is at present building a set of ten main- 
line tank engines, with 5 feet 8 inch drivers, and cylinders 17^ 
by 24. We now give details of some of the most important types 
in the following table : — 



Dimensions. 


Bromley's 
angles. 


Worsdell's 
■coupled 
express. 


Worsdeirs 
mpounds. 


, Holden's 
26 Class, 
toupled. 


Holden's 
■coupled 
express. 


Holden's 
. singles. 






u -r 

2 


i- 


1 




ii 


Diameter <^ driving wbeeb ft. 


7* 


7 

r 


7 
High Pre* iS 


53 
^i7iby24 


7 


7 


Cylinders in. 


18 by 34 


18 by 24 < 


Low do. 26 


18 by 24 


18 by 24 


, 


( 


Stroke 24 






Heating Sur£M:e, Tubes sq.ft. 
do. Box sj. ft. 


1095 '23 


1115 


io82'5 


X 107*4 


1107-4 


1107-4 


"o'35 


113*2 


117-5 


ito'9 


ioo'9 


lOO'Q 


do. Total sq. ft. 


i«05'58 


1228'2 


1300 


i2o3"3 


1 308 '3 


i2c^8-3 


Number of Tubes . . . 


303 


223 


20t 


252 


2-2 


252 


Diameter do. (outside) in.! i) 


1» 


li 


i| 


iS 


il 


Boiler Pressure . lbs. 140 


140 


150 


140 


140 


140 


Orate Area . . . sq. ft. 17*1 


>7'3 


I7'3 


18 


18 


18 


Height ft. & ins.' la 11 


12 II 


13 II 


12 11 


12 II 


12 11 


' t. c. qrs. 


t. c. qrs 


t. c. qrs. 


t. c. qrs. 


t. c. qrs. 


t. c. qrs. 


Wcigbt 00 Drivers, Empty tons' >3 13 2 

1 


12 IS I 


i M 32 
( 13 12 I 


12 10 
II 12 2 


»3 4 3 I 
12 13 2 1 ' 


14 15 I 


1 
do. Loaded tons' 15 3 


15 


j 14 16 2 
(14 18 


13 13 


14 10^ 


16 2 3 






12 10 I 


13 10 3 ) 




Weightof Engine. Empty tons 38 i i 


38 I 


41 « 3 


37 3 2 


38 18 3 


36 15 I 


c'o. Loaded tons' 41 13 3 


41 3 


44 10 


40 6 


42 I 


40 3 2 


Weight of Tender, Empty tons iS ^0 
do. Loaded tons 35 18 i 


18 3 


16 2 


16 


i6 


16 u 


35 j8 I 


32 8 3 


30 13 2 


30 12 2 ' 


30 13 J 


Capacity of Tank . . gals.i 


3066 


3066 


2755 


2640 


2640 


2640 


Coal tons 


3 


3 


3 


3 


3 


3 


Engines in Class . . . -♦ l^^ ^0 2^4 s6-i io S7 ^ 


330 


417 to 426 


710 to 769 


Eleven 


r.nKina w ^uu» . * ( 6oOtO<09 

1 


640 to 649 700 to 709 < 


427 to 446 






/ 600 to 600 


The Com 


i 


Nos. 759 to 

761 are 

fitted for 

burning 

liquid fuel. 




Notes J; 

1 


have 174 
in. cyls., 
& weight 


pound sys-. 

n..^:..! i^*"* tendsl 
£f*L*f^ to become 
*^*"- extinct on| 
this line. 


427 to 446 

have only 

17 in. 




J & heating 
1 i^urface is 


cylinders. 




smaller. 
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(d) Actual Performances. — The Cambridge line expresses 
are not generally so heavy as those on the other main route. We 
have, however, known the 55 j miles from London to Cambridge to 
be run in 70 J minutes, with a load of 15 coaches, and on another 
occasion in 75 minutes with 22 behind. The latter performance 
was accomplished by a 7-feet coupled of Mr. WorsdelVs design, and 
the former by one of Mr. Bromley's singles. To illustrate the work 
on the Colchester line we give two performances below. They are 
both excellent in their way. 

The only very serious obstacle on the southern section of the 
Great Eastern is the bank west of Brentwood. We have thus few 
opportunities of testing the value of the work done by the company's 
locomotives on rising gradients. So far as we have examined the 
matter, however, the result is satisfactory. 

We now present the two i>erformances referred to above : — 



IPSWICH TO LIVERPOOL STREET (68| miles) in 87 mios. 37 sees. 
COLCHESTER TO ILFORD (44J miles) in6omins. 23sec$. 









Ipswich 


TO London. 


COLCHBSTSR TO IlPORO. 








16 Coaches. 


33 Coaches. 


Stations. 


Mis. Chns. 












Time Due. 


Time Actual. 


Time Due. 


Time Actual. 




P.M. 


H. M. s. 


P.M. 


H. M. s. 


Ipswich . . dep. 






2 28 


2 40 12 






Manningtree 




9 


20 




2 53 7 






Colchester . dtp 




7 


61 




3 2 28 


8 28 


8 40 46 


Mark*s Tey . . 




5 







3 9 II 




8 50 58 


Kelvedon 






4 


37 




3 15 3 




8 57 16 


Witham . , 






3 


49 




3 18 56 




9 I 4^ 


Chelmsford . 






8 


69 




3 30 2 




9 13 28 


Ingatestone . 






6 


II 




3 38 21 




9 22 40 


Brentwood . 






5 


37 


— 


3 43 52 




9 28 29 


Romford . . 






5 


63 




3 50 23 


— 


9 35 40 


Ilford . . . 






5 


I 




3 55 43 


— 


9 41 8 


Manor Park. 






I 


5 




3 57 8 




Pulled up by ug- 
nab near MaoOT 
Park, and ran 


Forest Gale 






I 


I 




3 58 28 




Stratford . 






I 


19 




3 59 54 


9 86 


slowly thenoa 


Liverpool St. arr 




4 


6 


4 


4 7 49 




to StratfoitL 



III. 

THE LINES TO THE WEST. 



We have here two lines with few points of resemblance, except 
that they both serve the West of England. They are : — 

( 1 ) The Londos and South- Western. 

(2) The Great Western 

Between these scarcely any comparisons can be made. They 
are, however, in competition to Exeter and the Devon and Cornwall 
districts, and for this reason we have decided on classing them 
together. 
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I. 

THE LONDON AND SOUTH-WESTERN. 
(i) General Description of the Line. 

With the exception of the North-Eastern this line is, perhaps, 
less com|>etitive than any other. It certainly has some little rivalry 
with the Brighton Company at Portsmouth and the Great Western 
at Exeter and Weymouth. But, with these exceptions, the district 
is peculiarly its own. Its main line extends very directly from 
London to Exeter through Basingstoke, Salisbury and Yeovil Junc- 
tion. Thence to Plymouth vid Okehampton is somewhat round- 
about, crossing the moorlands, while the Great Western, which is 
also a circuitous route, keeps to the sea-coast. At Yeoford Junction 
on the Plymouth line, is a branch to the well-known walering-place 
of Ilfracombe. An important main artery of the system leaves the 
Exeter line at Woking and travels via Guildford, Petersfield and 
Havant to Portsmouth for the Isle of Wight. Then again, from 
Basingstoke the Southampton line leaves the main route and, passing 
through Winchester and Southampton West, divides at Brocken- 
hurst, one line going south-west to Bournemouth, and the other west 
and then south to Swanage and Weymouth. From Southampton there 
are frequent boat services to the Channel Islands, as well as to the 
French ports of Havre, Honfleur, Cherbourg and St. Male. Besides 
these three principal sections, we have numerous other branches of 
more length than importance, many of them forming lines almost 
|)arallel to those already described. But perhaps the most pro- 
ductive area from which the company gather their passenger receipts 
is that surrounding the metropolis in a south-westerly direction. 
Here their lines form a very intricate network, while further west we 
find them in competition^ at Windsor and Reading, with the Great 
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Western. Again, at Aldershot and Brookwood (for Bisley) a con- 
siderable Volunteer traffic is dealt with. The total length of the 
system is nearly 800 miles, and the company are joint owners with 
the Midland of the Somerset and Dorset Joint Railway, which 
connects Bath with the favourite and rapidly increasing watering- 
place of Bournemouth. 



(2) Travellincr Facilities. 

(a) Services between Chief Towns. — It is greatly to the 
credit of the South-Western that, in spite of demoralising surround- 
ings, all their trains carry third-class passengers. We are thus 
relieved of the task of eliminating trains carrying first- and second- 
class passengers only, as was the case on the South-Eastern, London, 
(Chatham and Dover, and London, Brighton and South Coast 
railways. Beyond this commendation, however, we cannot very 
highly praise the services given by this system, except, perhaps, 
those to Exeter and Bournemouth. Southampton and Salisbury 
undoubtedly have good trains, but they are too few in number, 
while Portsmouth would appear to have been almost entirely 
neglected. We here find ourselves returning from the pleasant 
frequency of expresses, which forms so attractive a feature in the 
Great Eastern programme, to the more usual style in vogue on th€ 
lines south of the Thames, of running one or two good trains and 
no more, to the most important points. Thus, the 11 a.m. and 
3.0 p.m. trains to Exeter are admirable specimens ; but the unfor- 
tunate traveller who is unable to arrange his journey at the above 
times must rest contented with the slower and more sedate pace of 
the other South-Western trains. This state of things will doubtless 
in time be remedied. Without looking for the dispatch and fre- 
ijuency common to the northern lines, with their more important 
centres of traffic, the South-Western might still add a few more 
smart trains to their time-tables. 

The system has, however, of late years been steadily developing 
into a first-class line. The services to Exeter have been quickened 
up, and this acceleration has, of course, benefited intermediate 
towns. The new line to Bournemouth has, in fact, revolutionised 
the services between that place and London; and Southampton 
West is now, at length, by means of these very fast trains, brought 
within a reasonable time of the metropolis. We give below, in 
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tabular form, some particulars of the duration of journeys between 
London and the principal towns. 
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Another detail in which the South-Western has noticeably im- 
proved is that of punctuality. Some of their trains are very sharply 
timed, and it is extremely creditable that they should run as they 
now do, seeing, moreover, that only a few years back the line had 
acquired a most unenviable reputation for unpunctuality. In the 
Parliamentary Return of Punctuality — which, by the way, gives 
merely an approximate idea of the state of affairs — the South- 
western occupies a good position. So many delays occurred in the 
past over the last few miles into London that we may now reasonably 
hope that, with the advantage of the two additional lines of rail, 
much of the former lateness will disappear. 

On the country branches of the system there is nothing remark- 
able to record as far as the train-services are concerned. They art- 
carried on at the usual 20-25 miles an hour (including stops) which 
is characteristic of English local trains. Near London, however, 
the company vie with the Great Eastern in the magnitude of their 
suburban traffic This is worked at a tolerable speed, and there is 
little fault to find, either on the score of frequency of service or 
punctuality. The company's territory includes most of the riverside 
resorts, and the population abounds in season-ticket holders. There 
is also a connection with Epsom, and on the Derby Day the re- 
sources of the line are taxed to the utmost to cope with the enormous 
facing traffic 
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(b) Rolling Stock and General Accommodation, — The 
accommodation given, though at present only moderate, is rapidly 
improving. Making every allowance for the very large number of 
small and antiquated carriages running on the suburban and branch 
lines, we should still be inclined to rank the South-Western carriage 
stock as, on the whole, superior to that of any of the three other 
southern lines. With newly-infused energy, for some time past the 
company have been building most roomy and comfortable vehicles 
of all classes. The seconds and thirds are excellent, and the North- 
western itself might be proud to own some of the firsts, with their 
lavatory conveniences and tasteful decoration and upholstery. 
Besides these comfortable compartments, there are now on the 
Bournemouth fast expresses some handsome Pullman cars, repre- 
senting, one would suppose, the ultimatum in railway-carriage con- 
struction and decoration. That such is the opinion of the directors 
may be gathered from the imposition of an additional charge, over 
and above the first-class fare, on those travelHng in them. 

Much, nevertheless, remains to be done on the South-Western 
as regards rolling stock. The local and branch line stock is still 
much more frequently seen than the newer vehicles. The 
present management has of late shown so much enterprise in 
various ways, that we are justified in assuming that this state of 
affairs will ver)- soon be remedied. In other departments of work- 
ing there is much to praise. Almost all the passenger rolling stock 
has been for some time fitted with the Automatic Vacuum brake, and 
the station accommodation is generally of an excellent character. 



(3) Locomotive Work. 

{a) Speed. — On the London and South-Western Railway the 
time-table speed is curiously unequal, and we find many instances 
of faster work on steep gradients than on the more level sections. 
Thus, east of Salisbury, speed rarely exceeds 45 miles an hour, and 
the best instances are exceptional, and are, perhaps, those of the up 
and down Bournemouth expresses, which are timed, over some 
parts of their journey, at from 48 to 50, and two of which make 
excellent runs from Southampton to Woking and Vauxhall respec- 
tively in 68 and 94 minutes (54 J and 77 j miles). On the hard 
grades west of Salisbury we have much better work, on the average. 
The Exeter expresses furnish us with such fine performances as 66 
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minutes from Sherborne to Exeter (53^ miles), and 61 and 62 
minutes between Exeter and Yeovil (49 miles). Considering the 
heavy gradients this is, indeed, admirable work. On the other parts 
of the London and South-Western system no speeds of importance 
are attained. This is generally due to steep gradients, and to the 
absence of competition. 

{b) Gradients. — ^The fast expresses to Exeter, especially the 
3.0 p.m. down, are really such fine examples of locomotive work 
that we purpose giving under this head more detailed information 
than has been done when treating of the other southern lines. 
This particular train (the 3.0 p.m.) not only starts well on its 
west-bound journey, but improves as it gets further on its course, 
until at last its performance over the heavy banks near Chard 
and Honiton quite entitles it to rank with the North-Western 
and Midland displays on their heavy roads south of Carlisle. It 
will, therefore, be necessary to examine the gradients closely, so 
as properly to estimate the value of the performance. 

From Waterloo the South- Western rises very gently, with frequent 
undulations, for twenty miles. This is followed by eleven miles of 
I in 300 up, five miles level and six miles easy rise. Three miles 
gentle fall are followed by about nine miles of varying rising grades, 
mostly about i in 300. This takes us 54 miles from London. The 
road now becomes stiffer, but still undulates until the 62nd mile- 
post. Then follow three and a half miles of i in 178 down, two 
and a half miles of i in 220 up and i in 330 down, one and a half 
miles of i in 264 up, and three miles of i in 165 up. Thence to 
Salisbur)', 1 1 miles, is a descent, of which the steepest part is from 
post 75 to 81, being i in 245, 140, and 169. The 3.0 p.m. down 
gets 110 minutes for the 83.} miles (including two stops). This is 
very excellent, but not so good as what follows. 

From Salisbury to Exeter the gradients are very steep, and are 
massed together in such a way as to seriously diminish speed. The 
profile of this section is here given. 

From Exeter to Yeoford Junction there is a continuous rise for 
ten miles, averaging about i in 300 but varying greatly and fre- 
quently. The next four miles are a steeper rise, two of them being 
I in 97 and i in 80 up, and the next four undulate very steeply 
( I in 80 to I in 132). These are followed by a rise of four miles 
(bringing us to post 195) of 1 in 76 ; after which the line rocks up 
and down very steeply for one and a half miles to near Okehampton. 
The next f^'^t^ miles are about i in 80 up (quarter mile of it is i in 
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58 up), and then the line descends, with many undulations, four 
miles of i in 80. After this (205 miles) the undulations, ascents, 
and descents are as follows : — 

Two miles down at i in 78, iioand 200 ; half mile level; three miles 
down at i in 75, 79, 89 ; one mile down at i in 82 ; four miles steep 
undulations with descending tendency ; two miles up at i in 75 and 
98; one and a quarter miles down at i in 75 ; two miles moderate 
ascent (post 220) ; four miles down at i in 73, followed by two miles 
down at i in 75, then by rather easier undulations descending gradually 
into Devonport. This road is, one would have thought, quite enough to 
frighten express trains off it To run over it at about 40 miles an hour, 
as many of the South-Westem expresses do, is a remarkable feat The 
gradients are certainly not massed together to obstruct speed so 
badly as they might be. If they had been, the present speeds could 
not be maintained. A rather similar line is the piece from Carlisle 
to Hawick. This is not so hard as this South-Westem stretch; 
the speed is, however, much the same. 

The other sections we shall describe are those from London to 
Southampton, London to Portsmouth, and from Brockenhurst to 
Bournemouth. With the exception of the Bournemouth expresses, 
which run exceedingly well between London and Southampton 
West, there is not much speed on any of these sections, and we 
shall dismiss them in few words. 

As far as post 48 the Southampton and Bournemouth expresses 
use the Exeter line (see details above). There is then a four-miles 
rise of i in 250, followed by three miles of easy ups and downs. 
Then occurs 17 miles of unbroken descent averaging i in 240, and 
seven miles falling gradually into Southampton. Thence to Bourne- 
mouth the line undulates easily for six miles, descends three 
averaging i in 220, and undulates about five miles at i in 200 to 
Brockenhurst, rises one and a half miles at i in 103, 200 and 241, 
undulates moderately easily for six miles, descends four miles gently 
and rises three miles (one of which is i in 99). 

The Weymouth line continues from Brockenhurst for four miles 
on ups and downs, rises two miles at about i in 200, falls five miles 
on varying grades averaging i in 200, undulates eight miles 
moderately easily, rises one and a quarter miles at i in 100 just 
beyond Wimborne, falls five miles rather steeply past Hamworthy 
(one of them i in 100), undulates six miles easily, then rises seven 
miles averaging i in 300 to post 133 (from post 131 to 132 is i in 
100), undulates four miles at about the same rate, rises one mile at 
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I in no, undulates two miles steeply, and then, after rising one mile 
at I in 74, drops steeply into Weymouth on gradients of i in 53, 
51, 75 and 188 for three and a half miles. 

The Portsmouth trains use the main road to Exeter as far as 
Woking, 24 miles from London. They then undulate easily over 
the branch line until they reach post ^tZ- This is followed by a 
five-miles rise (two of them i in 200, one at i in 100, and two at 
I in 82). A short sharp descent follows for a mile, and then we rise 
three and a half miles at i in 80 to the summit near Haslemere. 
A long rest now occurs for 13 miles, as far as post 55, with breaks 
near post 46 of a mile at i in 250 up, near post 49 of a mile level, 
and near post 54 of a mile at i in 115 up. This long descent 
includes a variety of grades from i in 80 (two miles after post 49) to 
I in 686. From post 55 we rise two miles at i in 105, drop two miles 
at I in 80, and then descend nine miles averaging about i in 300, 
but containing two or three short stretches about i in 100. Thence 
to Portsmouth is a gradual descent, with breaks here and there. It 
will, therefore, be seen that this section is a very steep one. 
Allowing for this, however, the speed on it might be improved. 

Though not strictly an express section, we may mention that 
between Morthoe and Ilfracombe are two miles of i in 40 up, 
followed by two and a quarter miles of i in 36 down, 

(r) Locomotives. — To perform the work thus briefly sketched 
out, the company have some excellent locomotives. Most of them 
have been constructed from the designs of the well-known Loco- 
motive Sui>erintendent, Mr. W. Adams. A list of some of the newer 
types, with dimensions as here given, will be found useful for 
purposes of comparison. The heavy express and other new stock 
is painted a bright green, picked out with black, in strong contrast 
with the dark-brown " Vivids," and other well-known names of 
Mr. Beattie's design. A large proportion, as may be supposed, consists 
of very serviceable tank engines. These, and, indeed, nearly all the 
locomotives for passenger traffic (except two classes of tanks, and a 
powerful type of mixed traffic engine lately built), have the com- 
bination of a leading bogie and outside cylinders. For passenger 
trains, indeed, the outside cylinder would seem to have been the 
rule on this line almost from the earliest date. The goods engines, 
on the contrary, are furnished with inside cylinders. Many old 
specimens still doing duty by the side of the much more powerful 
constructions of recent date serve to indicate the vast strides made 
by the company in this direction. The coal consumption for all 
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classes is about 27 lbs. per mile. This low figure is, of course, 
explained by the fact that passenger traffic bears a large proportion 
to the total. The brake used is the Automatic Vacuum. We now 
present the dimensions of the various recent classes of passenger 
engines. Quite lately, a new express type, closely approximating to 
his 19 by 26 engines described below, but with 6 ft. 7 in. wheels, 
has been built by Mr. Adams. 



Table i.— MOST RECENT TYPES. . 



Dimensions. 


Bogie Express. 


Mixed Traffic. 


Bogie Tanks. 


Cylinders .... 


inches 


19 by 26 


18 by 26 


174 by 24 


Coupled Wheels, diameter 


. ft. in. 


7 I 


6 


4 10 


Bogie „ M ,> 


ft. in. 


3 9i 




3 


Trailing „ „ „ 


ft. in. 




4 




Heating Surface 


sq. ft. 


1.36776 


1,248*10 


987-51 


Grate Area 


sq. ft. 


18 


17 


1383 


No. of Tubes 


> • • 


240 (brass) 


218 (brass) 


201 (steel) 


Boiler Pressure . 


. lbs. 


175 


160 


160 


Weight on Leading- Wheels 1 


tons cwt. 




15 6 


14 10 2 


,, Bo^rie „ 


»« »» 


18 7 2 




— 


„ Driving ,. 


It I* 


15 9 


16 8 


15 


„ Trailing ,, 


»♦ »» 


14 17 


10 13 


15 I 

(bogie) 


Total Weight of Engine . 


>» i» 


48 13 2 


42 7 


44 II 2 


Tender . 


>» »i 


32 


32 


— 


Tank Capacity .... 


gals. 


3.300 


3.300 


8co 



Table 2.— OTHER TYPES IN DAILY WORK. 



Description. 


^ Diameter 
5' of Drivers. 


.S 
5 


Weijfht on 
Drivers. 


It 

tns. ct. 


Weight of 
Engine. 


Weight of 
Tender. 


Total 
length. 


Capacity 
of Tank. 








inches. 


tns. ct. 


tns. ct. 


tns. ct 


ft. in. 


gal«> 


4-wheel Coupled Bogie 


Tank, 


1879 


5 7 


18 by 24 


17 14 


12 3 


50 16 


— 


3a 6 




II II 


Exp., 


i88< 


6 7 


18 by *4 


15 


15 4 


46 15 


30 2 


51 " 


— 


II 


^," . 


1883 


7 I 


t8 by 94 14 16 


M 14 


45 " 


30 3 


— 


3,8oo 


ti 


Tank, 


1883 


5 7 


i7iby 34! 15 


14 10 


52 


— 


38 6 


1,000 


II 


II 


1889 


5 7 


i8 by 26 17 3 


18 


5a 3 


"^^ 


^^" 


■ " 



(d) Actual Performances, — For the best of these we must look 
to the Bournemouth and Exeter expresses. The former are very 
sharply timed over a moderately hard course, and generally manage 
to run within their time. The long uphill piece from Southampton 
(17 miles averaging i in 240) is run over by the best up express 
in very creditable style. Of the Exeter expresses we have already 
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said something. The 3.0 p.m. down makes good runs between its 
stopping points right through from London, and the other trains 
have also very quickly-limed pieces here and there. Perhaps the 
most creditable timing is the run from Exeter to Yeovil Junction 
in 62 minutes (12.45 p.m. and 6.0 p.m. up). This is at the rate of 
about 47 miles an hour over an exceedingly difficult course — much 
harder than the reverse way. We append herewith a run by the 
6 p.m., with a load of 14 coaches. It takes rank, we think, with 
some of the best performances of other lines. 



EXETER TO YEOVIL JUNCTION (49 miles) in6omins. 36 sees. 



Station. 


Miles. 


Time Due. 


Time Actual. 








P.M. 


H. 


M. S. 


Extfter 


dep 




6 


6 


12 2 


Pinhoe 




A 




6 


'5 53 


Broad Clyst .... 




2 




6 


51 •^ *^ 

18 I 


Wbimplc .... 




3ii 




6 


22 47 


Sidmouth Junction 




3! 




6 


27 41 


Honiton 




4A 




6 


36 2 


Seaton Junction . 




6H 




6 


44 10 


Axminster 




3A 


■ 


6 


47 14 


Chard Road . 




|i 




6 


53 37 


Crewkcme 








7 


2 44 


Sutton Bin{;ham . 




6* 




7 


9 42 


Y«OTil Junction 


arr 


2A 


7 2 


7 


12 38 
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II. 

THE GREAT WESTERN. 

(i) QeneraJ Description of the Line. 

This is much the longest of the English systems, and has a most 
formidable array of main lines and branches, extending in the 
aggregate to nearly 1,900 miles. The other large companies are, as 
a rule, content with one main line ; the Great Western has no fewer 
than three, all converging to its terminus at Paddington. The oldest, 
though perhaps not the most important, of these — except in so far 
that it gives the company its name — is the route from London 
through Swindon, Bath, Bristol, and Taunton, to Exeter, on to 
Plymouth, and beyond that to Truro and Penzance. This is the 
longest stretch of main line in the kingdom, the distance from 
Paddington to Penzance being 326!^ miles; whereas from London 
to Carlisle vid Nottingham, Sheffield, and Leeds by the Midland 
route is only 3 16 J, and the length of the Highland main line from 
Perth to Wick only 305 J miles. Besides this distinction, it has 
another, and that, too, a most interesting one. The whole of the 
above distance was, until May, 1892, laid with a gauge of 7 feet, 
although — excepting on the extreme westerly portion — an extra rail 
for narrow-gauge (4 ft. 8 J- in.) traffic requirements was inserted 
between the broad-gauge metals. It would be beside our purpose to 
enter into the prolonged controversy which in the infancy of the 
railway system was carried on with such enthusiastic warmth by the 
respective partisans of the broad and narrow gauges. The narrow 
gauge has been — at least, in England — so universally adopted that we 
may regard all discussion of the relative merits of the rival systems 
as at an end. Time after time has it been shown that the initial 
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outlay and subsequent cost of maintenance of the wider gauge is 
on a proportionately higher scale than with the narrow, and the 
only defence put forward by the few remaining adherents (mostly of 
the sentimental order) of the broad gauge is its greater adaptability 
to speedy travelling. This contention may have some truth in it, as 
— a higher centre of gravity being permissible — the wheels could be 
made of greater diameter and the parts of the engine larger in 
every way, with so wide a base as the 7 ft. gauge, than with the 
4 ft 8^ in. But advantage was never taken of this opportunity, and 
the broad gauge, except in 1848, never really surpassed the narrow 
in speed. The latter, moreover, has always been able to supply 
every demand for further speed up to the present, and will probably 
continue to do so, in spite of the limits it imposes on the construc- 
tion of the locomotive. It may, therefore, fairly be concluded that 
Brunei's magnificent mistake has cost the Great Western Company 
much money in the purchase of needless land, with the additional 
disadvantages of working for some considerable time in the past a 
mixed gauge for a great distance, and incurring much loss in the 
transhipment of goods from broad- to narrow-gauge wagons. The 
line is laid to a great extent with bridge rails on longitudinal sleepers, 
cross-ties being inserted at fixed intervals, with a view to prevent the 
rails spreading wide of gauge. 

The principal branches diverging from this main route are : — 
On the south, from Slough to Windsor; Reading to Basingstoke; 
Reading viA Hungerford and Devizes to Bath; Chippenham via 
Westbury to Salisbury, and vid. Frome and Yeovil to Weymouth, 
from which port the company have of late years established an 
excellent service to the Channel Islands in competition with the 
South- Western ; from Yatton to Wells; from Newton Abbott to 
Torquay and Dartmouth ; and from Truro to Falmouth. On the 
north the chief offshoots are — from Maidenhead to Oxford via 
Thame; Yatton to Clevedon ; Puxton to Weston-super-Mare, a rising 
watering-place ; Taunton to Minehead, for Lynton and the picturesque 
North Devonshire coast; and from Taunton to Barnstaple and 
Ilfracombe viA Dulverton. Besides these, there are many other 
branches of secondary importance, which it is scarcely necessary to 
mention here. 

The second main route of the C^reat Western is that deflecting 
from the line we have just described at Swmdon, and proceeding up 
the Stroud valley to Gloucester, thence trending south-west and west 
through Newport, Cardiff, Neath, Llanelly, and Carmarthen Junction 
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to New Milford. Much of the traffic, however, between South 
Wales and London is conducted through the famous Severn Tunnel, 
and by this route trains continue along the first of our main routes, 
through Bath and Bristol (Stapleton Road), dive below the Severn, 
and emerge at Severn Tunnel Junction, nearly ten miles east of 
Newport. On this main line there are several branches, but scarcely 
any of the first importance, generally being of more account from a 
mineral than from a passenger-traffic point of view. Of greater 
consequence, however, are those from Newport to Pontypool Road, 
with the deflecting portions going north and east to Hereford, and by 
way of Malvern to Worcester, and going west through Merthyr and 
Neath to Swansea ; and the line between Gloucester and Hereford 
•vid Ross. 

Our third main line is the most valuable of all. It leaves the 
Exeter route at Didcot, and runs north through Oxford, Leamington, 
and Warwick to Birmingham. From this important centre it 
continues northwards past the thickly-studded towns of the Black 
Country and Shrewsbury, runs through the far-famed vale of 
Llangollen, touches Chester, and finally reaches Birkenhead. Few 
main lines of similar length have so many populous or interesting 
•places on their rouie. The branches are numerous, and generally 
leave the main line on the west From Oxford a line runs to 
Chipping Norton Junction, at which point one line goes west to 
Cheltenham, and another north to Worcester, and then along the 
Severn Valley line past Bridgnorth to Shrewsbury, there joining 
the direct route vid Birmingham. The other branches of 
importance are : — Warwick to Stratford-on-Avon ; Birmingham and 
Wolverhampton, via Stourbridge, Kidderminster, and Droitwich, to 
Worcester, there connecting with lines to the west and south ; 
Wellington to Market Drayton, and over the North-Westem to 
Crewe — thus securing a ready means of access to Manchester ; 
Ruabon to Bala and Dolgelly, through the delightful scenery of 
Wales. Besides these, there are others of less consequence, and 
numerous small offshoots in the Birmingham district, which form 
a local network. The company are also joint owners with the 
London and North-Western Railway of certain lines in Wales, 
over which a through service of expresses runs between Manchester, 
Liverpool, and the north, and Bristol and the south-west. 
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(2) TravellinfiT Facilities. 

{a) SERyiCES between Chief Towns. — There is such a large 
number of important towns on the Great Western that perhaps 
the most concise method of treating the services thereto will be 
as shown in the concluding table of this section. In discussing the 
distinguishing features of the three main routes described above, 
we find that the first has excellent express services ; the second, 
distinctly poor ; and the third, tolerably good. Along or adjacent 
to the first route we have such populous centres or thriving ports 
as Reading, Bath, Bristol, Weymouth, Taunton, Exeter, and 
Plymouth. In the annexed summary will be found a succinct 
view of the facilities afforded by the company to these places. 
Until two or three years ago this service to the west and south- 
west was the reverse of creditable, but with the establishment of 
the 10.15 a.m. down and 7.50 p.m. up, and the removal of third- 
class restrictions from the two up and down 4^hours Exeter 
expresses, a marked improvement took place. The popular seaside 
resorts of Weston, Ilfracombe, Torquay, and the South Devon coast 
generally, are made readily accessible by these convenient trains. 
Weston is now within some 3^ hours from London (137} miles) by the 
fastest train ; Ilfracombe (232 J miles) is just over 6 J- hours away; 
and Torquay (220 miles) 5 hours. Thus, considering their distance 
from London, these health resorts are by no means badly treated. 
The service to Plymouth also is a really excellent one, bearing in 
mind that the Plymouth trains are run for Plymouth alone, there 
being further west no towns of any importance all the way to that 
Ultima Thule, Penzance, and this also is still within the reasonable 
time of 9 hours from Paddington, although in 1891 it could be 
reached in 8 hours 40 minutes. 

It is not a little curious to look back from the year 1892 — which 
has witnessed the complete abolition of the broad gauge on the 
Great Western system — to the year 1848, when the gauge on which 
Brunei so greatly prided himself was at its zenith. At that time the 
speed from London to Bristol and Exeter was about as high as now, 
but, as a matter of course, with vastly lighter loads. We give below 
in parallel columns the services for the years 1848 and 1884, ^^ both 
of which dates the line to Exeter was broad gauge. For these 
figures we are indebted to an article entitled Train Sen'ias^ Old 
and New, published in a railway journal about eight years ago. A 
further comparison with our figures for 1892 may be instituted. 
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10 47 


63s 


W 10 Ml 


17 


Swindon . 














DiUo 












,?^! 


Chippenham 
Kalh 




11 47 


7 3S 














8 11 




S36 




Ilitio 


A, 
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Kumber of trains from I'nddington 

Average lime of journey . 
>~a6lcst liain .... 
Slowest train .... 



Tiverton Juni 

Taunton 

B rid ue water 

Highbridge Junction . 

Weslon Junction 

Banwell 

Valton 

Niii^ea 

Bed minster 

llristol 

Ditto 
Bath . 
Chippenba: 

Ditto 
Swindon 

Dillo 
Dideot 

Ditto " 
Reading 



8 36 

8 4S 

9 15 
9 as 

9 S3 



3 55 

4 37 



[4 55 pm. 
Eielcr reaches 
Fadditigton it 

5*9 
5 J4 
S SO 
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Number of trains from Exeter to Paddington 

Average time of jouroey . 

Fastest train 

Slowest train 



X848. 



1884. 



8 


;• 


H. M. 


H. M. 


6 54 


5 30 


4 30 


4 15(2) 


II 38 


7 30 



* Not counting auxiliary trains. 



The second route is that to South Wales, and, unfortunately for 
the inhabitants of the southern half of the Principality, it is their 
only means of access to London. For a long time they were even 
more neglected than now, and it was not until the opening of the 
Severn Tunnel that the Great Western thought fit to give these rich 
mineral districts an express service at all. Undoubtedly, very much 
greater facilities might be granted, but, there being no competition 
from London, it seems unlikely that the Paddington management, 
which is in many respects most conservative, will bestir itself 
just at present. A glance at our summary will show how much 
Gloucester, Newport, Cardiff, Swansea, and Milford stand in need of 
better express facilities. The last two are particularly badly off, not 
only as regards the services from London, but from Birmingham 
district, Manchester, and Liverpool, as well. Merthyr, also, is in a 
very melancholy position. As regards the others, they are scarcely 
any better, and the connections all round need re-arrangement and 
improvement to bring them up to modern standards. One encouraging 
feature is the service arranged with the North-Western between Bristol 
(with connections from the West) and Manchester, Liverpool, and the 
north vid the Severn Tunnel, Hereford, and Shrewsbury. In this 
case we find, notwithstanding stiff gradients, most excellent per- 
formances, there being several expresses each way with an 
inclusive speed of about 40 miles an hour, thus providing a 
better cross-country service than the rival route of the Midland 
Company. 

Things are a good deal less sluggish on the third main line — that 
to Birmingham and the North. Since 1890 several really creditable 
trains have been added, and it is only the most northern points, such 
as Chester and Birkenhead, which are left out of consideration. 
Cheltenham, however, which is reached via Chipping Norton Junction, 
is very badly treated indeed. 

Looked at as a whole, the Great Western has a higher reputation 
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for speed with most travellers than it is actually entitled to. Its 
great faults are the bad treatment accorded to South Wales, and 
its generally indifferent arrangements for cross-country traffic. In 
punctuality the line occupies a fairly good place, though the pressure 
of exceptional traffic throws the company's discipline out of gear, 
and there is an absence of that strenuous striving after punctuality 
which characterises the Great Northern and the North Western. 
We now give the table referred to above showing the company^s 
train services : — 







Number of trains at or over 








Between 


Miles. 






Fastest. 




London 


35 miles 
houi 


per 

• 


40 miles per 
hour. 


45 miles per 
hour. 


Remarks. 


and 




















Down 


Up. 


Down. 


Up. 


Down. 


Up. 












1 






Hr. 


Min. 




Reading . 


36 


15 


II 


8 


6 


a 


3 





45 




Bath. 


107 


10 


II 


8 


8 


5 


4 


2 


15 




Bristol 


118I 


11 


12 


7 


9 


a 


4 


2 


30 




Weymouth 


xtZ\ 


I 


2 


None. iNone. 


None. 


None. 


4 


30 




Taunton . 


163! 


7 


8 


5 


4 


3 


3 


3 


35 




Exeter 


194 


8 


9 


6 


7 


I 


^ 3 


4 


5 




Plymouth . 


246! 


4 


5 


a 


2 


None. 


None. 


5 


38 




Gloucester 


»M 


4 


7 


X 


None. 


None. 


Noue. 


2 


48 


The distances 
given are viA 
Stapleton Road, 










1 

1 










Newport . 


143^ 


5 


7 


I ,None. 


None. 


None. 


3 


34 


f Brtstol)and Severn 
TunneU which is 










































the route taken by 






















the fastest trains. 


Cardiff . . 


»55 


5 


7 


I 


None. 


None. 


None. 


3 


44 


Connection are, 
however, given viA 
Bristol (Temple 
Meads) and viA 


Swansea . 


ano} 
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None. INone. 


None. 


None. 
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'5 ' 


Gloucester. the 
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IS miles fiirther 


Milford . 


270 
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None. !None. 


None. 


None. 
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35 


respectively. Trains 






















by all three routes 
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are included in the 




















I 


table. 


Oxford 


63^ 


9 


9 


4 


7 


4 


7 


I 


18 




Worcester 


I2o4 


^ 


3 I 


X 


None. 


None. 


2 


58 




Leamington 


106 


8 4 


6 


4 


2 


a 


14 




Warwick . 


108 


8 


8 3 


2 


Ncne. 


None. 


9 


35 




Birmingham 


129^ 


8 


8 4 


6 


2 


I 


2 


43 




Wolverhampton 


Mt 


5 


8 : 4 


6 


I None. 


3 


7 




Shrewsbury 


171 


3 


5 


3 


4 


None. None. 


3 


53 




Chester 


1 213: 


3 


3 


I 


I 


None. 


.None, 


5 


5 




Birkenhead 


\ 229 


2 


3 


I 


None. 


None. 


None. 


5 


31 





Like most other railways, the Great Western follows a beaten 
path with its local services. There is no very heavy suburban traffic 
near London — what there is runs punctually and frequently enough. 
On the numerous lines in the company's extensive district fair 
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punctuality is observed, and doubtless local interests (the importance 
of which or otherwise we have not attempted to estimate) are duly 
attended to. The services on some are, perhaps, more or less 
cramped by single -line working — a large portion of the Great 
Western system being single line. 

ip) Rolling Stock and General AccoMAfODAT/ON, — As 
regards passenger rolling stock, the Great Western takes rank with the 
best of English railways. On the main routes, in the London suburban 
district, and on the principal branches, the carriages are most 
comfortable, being well cushioned and roomy, and it is only on the 
less important of the company's lines that we find any really bad 
coaches. The stock running in the fastest trains compares well 
with the finest owned by any other railway — even the third-class 
compartments being frequently decorated with photographs of the 
" beauty spots " on the system. A " Corridor " train has recently 
been built to run on the Birmingham and Birkenhead line, providing 
excellent accommodation for all three classes. Most of the main 
line stock on the Great Western is mounted on eight-wheel bogie 
trucks, and many of the carriages have the clerestory roof, which, 
although not favourably regarded by some carriage designers, 
certainly increases the internal dimensions of the compartment, and 
gives it a more airy appearance. Gas is being rapidly introduced 
for the lighting of the carriages. 

In other departments also the company merit considerable praise. 
The line is well signalled throughout, and the brake used is the 
Automatic Vacuum. The station accommodation on the line is good, 
and some of the roadside stations near London are models of their 
kind, many of them being tastefully laid out and decorated with 
flower-beds. 



(3) Locomotive Work. 

(a) Speed. — The greater proportion of the very considerable and 
highly creditable booked train speeds on the Great Western is 
concentrated on a comparatively small section of this vast system — 
namely, from London to Exeter, and from Didcot to Birmingham. 
Elsewhere, on such lines as the South Wales sections, the connections 
between Bristol and the North via the Severn Tunnel, the line to 
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Chester from Birmingham northwards, the Weymouth section, and on 

many other parts of the system where an express service is demanded 

to a greater or less extent, the speed is not by any means high, being 

generally nearer 40 miles an hour than 45, and the runs are short 

We can, therefore, dismiss these sections, and forthwith discuss the 

higher speeds which are so frequent within the limits named 

above. 

Between Paddington and Swindon the work is admirable. Only 

87 minutes is allowed for the 77^^ miles with several of the West 

Country trains ; and some of the others, together with the best South 

Wales trains, are timed to cover the distance in 90 minutes. Another 

South Wales express (10.45 a.m. down) is allowed only 62 minutes 

from Paddington to Didcot (5 3 J- miles). Beside these frequent 

excellent trains, the Birmingham expresses use this line as far as 

Didcot, making their first stop after leaving London at Oxford, 

ten miles north thereof, and being allowed 78 to 80 minutes. 

West of Swindon the speed is considerably lower on the 

average as far as Bristol, owing probably to the rather steeper 

gradients. The best performance is, perhaps, one from Bristol 

to Swindon (41^ miles) in 53 minutes. Most of the expresses stop 

at Bath. 

Between Bristol and Exeter the speed is again very high. Most 

of the trains stop at Taunton, but those which go through are only 

allowed 86 to 88 minutes for the 75} miles. There are fiy^ trains 

from Bristol to Taunton (44 J miles) in 5 1 minutes, and the other 

way in 52 ; and between Exeter and Taunton (30!^ miles) there are 

several in 38 and 39 minutes. All this is most creditable, and the 

average is really higher than between London and Swindon, as there 

are not so many slow trains run as on that section. Beyond Exeter 

only 85 minutes is allowed for the best train thence to Plymouth 

(North Road) — a distance of 52 miles. The other way 89 

minutes is best. The gradients here are remarkable for their 

steepness. 

North of Oxford the speed is well maintained to Birmingham. 

The trains generally stop at Leamington, but the 4.45 p.m. down 

goes through in 79 minutes (65J miles). The average time from 

Oxford to Leamington (425 miles) is 51 minutes down and 53 up, 

and from Leamington to Birmingham (23:J^ miles) from 29 to 33 

minutes, the up trains being slightly faster than the down. This is 

good work, considering that the gradients to be surmounted are 

heavier than on the main line to Exeter. 
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{b) Gradients, — The Great Western has on the whole an easy 
track. From Paddington to Bristol the line is nearly level, there 
being an almost imperceptible rise from London to Swindon, and 
beyond the worst gradients being i in 660 west of Reading, and 
I in 1,320 east of it. After Swindon we have two short but steep 
descents, i in 100, of two miles length each, from Wootton Bassett 
to Dauntsey, and through the Box Tunnel From Bristol to 
Exeter the line is again almost level, the only exceptions being a 
rise and fall between Bristol and Nailsea, and between Wellington 
and Tiverton Junction. Below Exeter the character of the road 
changes altogether, curves and gradients are very severe, there being 
several miles of i in 40 ; while between Plymouth and Penzance 
matters are still worse. These two last-mentioned sections, however, 
do not much concern us, as there is but little express work thereon 
and the same may be said of that portion of the Great Western 
second main line which lies west of Cardiff, which has some very 
severe short stretches. The third main line is almost level to 
Birmingham, with the exception of the Hatton bank (four miles of 
I in 107). North of the hardware centre there are frequent but 
very short stretches of i in 100, and near Wrexham there are four 
miles of i in 82. This, therefore, is a moderately hard section to 
work. 

Among other important parts of the system may be mentioned 
the Severn Tunnel line and the route to South Wales via Stroud and 
Gloucester. On the first of these there are several stiff grades 
(i in 80), and the Bristol-North expresses have some hard ground 
to run over. The Gloucester line is rendered difficult by the 
well-known Brimscombe bank, which ascends steeply on each side 
of the tunnel near Stroud. 

(c) Locomotives, — Until May, 1892, the Great Western loco- 
motives were naturally classed as broad- and narrow-gauge. 
For the broad-gauge expresses the company used the well-known 
** Lord of the Isles " type, introduced so far back as 1 846. Tliere 
were about 30 of these in use, and the principal dimensions are 
given below in parallel columns, together with those of some of 
the latest varieties for use on the narrow gauge, including the new 
7-ft 8-in. singles, which have supplanted the broad-gauge type in 
express work. These broad-gauge singles were, of course, not used 
on the severe routes in the south-west, saddle-tank bogie engines 
with 5 ft. 9 in. wheels and 17 in. by 24 in. cylinders taking their 
place. 
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Dimensions. 



Cylinders . .in. 

Diameter of driving wheels ft. in. 
Tubes . number 

Diameter of tubes 
Heating surface, tubes 

,, „ Fire-box 

,, „ Total 

Area of fire-grate 
Working pressure 
Weight available for \ 
adhesion . . / 
Weight of engine tons cwts. 

,, „ tender tons cwts. 

Capacity of tender . galls. 



sq 
sq 
sq 
sq 



m. 
ft. 
ft. 
ft. 
ft. 
lbs. 



tons cwts. 



8-ft. Singles, 

Broad 

Gauge. 



New Narrow- 

Gauge 

Express, 

7-ft. 8-in. 

Singles. 



iS by 24 
8 


20 by 24 
7 8 


332 
ifi 
1,598 
153 


1,321 04 
12388 


1,751 


1,44492 


24 
140 


208 
160 


16 


19 


41 14 


44 4 


30 


32 


3,000 


3,000 



3,2o6 Class, 

6 ft. 
4-CoupIed. 



18 by 24 

6 

262 

li 

1,35270 
116*12 

1,468*82 

19*01 

29 2 

42 10 
32 10 
3,000 



3.23a Class 
6 ft. 6 in. 
4-Coupled. 



t7i by 24 
6 6 

245 

If 
1,264*92 

102*70 

1,367*62 

1^5 

26 4 

38 4 
32 10 
3.000 



Before the abolition of the broad gauge the narrow-gauge 
expresses were chiefly worked by 7-ft. " singles," with cylinders 
18 in. by 24 in., and this class is still extensively used, and gives the 
very best results. Some of the finest work in England, generally 
with heavy trains, has been done by them, and a few performances 
of this class will be found in the " Actual Performances " section 
below. 

Of the more recent Great Western locomotives it may be said 
that they are, in general design, of very striking appearance. There 
is at present no other company so lavish in the display of the 
brighter metals in the exterior fittings of boiler, framework, etc., to 
which we were accustomed on almost every line in bygone days, 
but which in these times does not seerti to find favour on other 
railways. As in the case of the Great Northern, with its slightly more 
difficult main-line gradients, the single type of engine is that in 
general use for the fastest trains, and the new 3,000 class in several 
respects bears a resemblance to the 7-ft. 6-in. singles of recent 
Doncaster build. Following the old broad-gauge practice, the newer 
engines seem likely to be more widely known by their name-plate 
than their number. Their colours are a dark shade of green above 
and on wheels, with chocolate-brown for wheel-casing and framing. 
The brake in use is the Automatic Vacuum. 

(d) Actual Performances. — Leaving out of account the new 
7-ft. 8-in. singles, which have scarcely been running for a suflUciently 
long period to enable us to say anything definite about their work, 
but which appear to perform well on the fastest trains, we find that the 
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7 ft single is the only narrow-gauge type that has established for 
itself any great reputation for excellent work on the Great Western. 
This class is seen to best advantage on the 4.45 p.m. and other 
expresses from Paddington to Birmingham and Birkenhead. Many 
of the trains hauled by them are extremely heavy, and the writer 
knows of a case in which Oxford was reached in 72} minutes after 
leaving London (63 J^ miles), with a load of 16 coaches. Mr. Rous- 
Marten mentions an instance, as showing the work done on rising 
grades by an engine of this type, of ascending the Hatton bank (four 
miles of i in 107) with 145 tons in 5^ minutes. A noteworthy 
performance from Swindon to London with a more than usually 
heavy load is given in some detail below : — 

SWINDON TO LONDON. 

EnGINB XI31 (7 PT. single) and 29 COACHES. 



Stations. 




Mb. 


Chns. 


Time Due. 

P.M. 


Time Actual. 

H. M. S. 


Remarks. 










Swindon 


. dep. 




— 


3 66 


4 1 45 




Shrivenham 




5 


58 


— 


4 II 58 




Uffinglon . 




5 


2 




4 17 54 




Challow 




2 


51 


— 


4 20 58 




Waniajje . 




3 


39 




4 24 51 




Slcvcnion . 




3 


70 




4 29 3 




Didcot. 


arr. 


— 




4 28 


4 33 88* 


* Swindon to Did- 


»» • • ' 


dep. 


3 


.33 


4 82 


4 37 16 


cot (24^ mUes) in 


Moalsford 




4 


52 




4 46 51 


31 mins. 53 sees. 


Goring 




3 


51. 




4 50 31 




Pangbounie 




3 


22 

ft 




4 54 37 




Tilehursi . 




2 


7r' 




4 57 57 




Reading . 




2 


53 




5 50 




Twyford . 




4 


77 


— 


5 6 31 




Maidenhead 


. 


6 


62 




5 14 




Slough 


. 1 


5 


65 




5 20 25 




l^ngley . 




2 


18 


— 


5 22 57 


• Didcot to West- 


Weiibonme Park 


arr. 


14 


76 


6 87 


6 42 0* 


bourne Park (513 
milesj in 64^ mins. 



On the old broad gauge the work done was creditable, though noi 
remarkably brilliant. Time was frequently lost on the fast run 
from London to Swindon (87 minutes), this being due to the com- 
paratively low tractive force of the broad-gauge ** singles." On the 
return journey, with the road in favour of the train, the booked speed 
was almost always improved upon, even with the heaviest loads. In 
fact, the distance has frequently been done in 77 minutes, and once 
in 76, and it was an everyday occurrence to cover it in 82 to 85 
II 
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minutes, even with loads equal to 15 or 16 coaches. On up grades, 
however, the 8 ft singles were rather at a discount, though the work 
done, considering the dimensions of the class, cannot be called bad 
by any means. An average i>erformance from Swindon to Ix)ndon 
by one of these now extinct engines may prove of interest 



SWIXDON TO LONDON. 
Engine "Alma" (8 ft. B.C. Singlb) and i8 Coaches. 



Station or Milepost. 


Time Due. 

P.M. 


Time Actual. 


Time in Seconds for 
Intermediate Miles. 


Remarks. 








Swindon . defi. 


1 18 


1 31 80 






73rd milepost 




I 38 54 


— 




70th 




I 42 14 


68, 67, 65 




65th 




I 47 32 


64, 64, 63, 65, 62 




60th ,, 





I 52 29 


60. 60, 59, 59. 59 




5Sth 




I 57 27 


59, 59, 60, 59, 61 




50th 




2 3 18 


) 60, then slowly 
i through Didcot. 




45th 




2 834 


64, 63, 62, 65, 62 




40th ,. 


_^_^ 


2 13 35 


61, 60, 60, 6f, 59 




35th 





2 18 37 


61, 60, 61, 58, 62 




30th 




2 23 42 


63, 62. 61, 60, 59 




25th „ 


— 


1 2 28 39 


60, 59, 58, 60, 60 




20lh ,, 




2 33 42 


59, 61, 61, 61, 61 


Swindon to Pad- 


2nd ,, 




2 52 40 


— 


dington (77^ miles) 


Paddington<2rr. 


2 46 


1 2 66 38 

1 


1 


in &( mins. 8 sees. 



The Great Western has, in its time, made many record perform- 
ances. In the palmy days of the broad gauge, when the "Dutchman" 
was timed to leave Didcot 57 minutes after setting out from 
Paddington, there used to be some fine running. On one occasion 
the distance of 53J miles was covered in 47 minutes. This is 
probably the fastest start-to-stop run ever recorded, but, considering 
that the load of the train was extremely light, careful observers will 
rank it below many recent well-attested performances on other lines. 



IV. 
SOME OOUNTRT LINES. 



We now leave London for the provinces, to make acquaintance 
with some of the outside lines. Those we have selected for the 
present section are : — 

(i) The North-Eastern, 

(2) The Lancashire and Yorkshire. 

(3) The North British. 

Between these three lines there are, practically, no points of 
similarity, and our reason for grouping them together must be that, 
as they were unclassifiable with any other systems, we resolved to 
discuss them together on account of their mutual similarity in that 
one respect. 



H 2 
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I. 

THE NORTH-EASTERN. 
(I) General Description of the Line. 

This great system extends in all directions over the north-eastern 
district of England, and is about 1,550 miles in length. It is almost 
absolutely without competition, and is, consequently, able to pay high 
dividends. Over its main line, however, run the East-Coast expresses 
from London to Scotland, in fierce rivalry with the West-Coast route. 

Starting from Shaftholme Junction, near Askern (north of Don- 
caster), the main route runs through York, Thirsk, Darlington, 
Durham, and Newcastle to Berwick. The company's expresses in 
connection with the Great Northern do not start from Askern, but 
are brought into York by the (ireat Northern Company. From this 
point all the way to Edinburgh the North- Eastern takes charge of 
the running, the last 57 J miles being over North British property. 
Many branches radiate from this trunk, and are of varying import- 
ance — from the little mineral line on which passenger trains are only 
run as a convenience, to the important section which requires its two 
or three expresses each way per day. Some of the latter we shall 
here describe. They are as follows : from Leeds Tt'd Milford Junc- 
tion and Selby to Hull ; from Hull by the somewhat circuitous 
Yorkshire coast-line through Driffield, Bridlington, Scarborough and 
Whitby to Saltburn ; from York via Malton to Scarborough — a most 
important line in the season, with a branch to Whitby from Malton ; 
from I>eeds to York ; the very important branch (almost a main line 
in itselQ from Leeds through Harrogate, Thirsk or Northallerton 
and Stockton to Hartlepool ; from Newcastle through Sunderland 
and Wcllfield Junction to Hartlepool in the east, and to Stockton 
and Middlesborough in the south ; from Newcastle to Carlisle ; from 
Newcastle to Tynemouth ; and from Bilton Junction via Alnwick to 
Coldstream. Besides these, there are numerous others, not im- 
portant as serving large populations, but interesting as opening out 
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many beautiful /^ Realities. Such are those from Harrogate to 
Patefcf Bridge ; Northallerton to Hawes ; Dalton Junction to Rich- 
. irtojiU-; 'Darlington to Kirkby Stephen, dividing there into lines 
: AqSx Penrith to the north, and for Tebay to the west ; Haltwhistle to 
Alston ; and Berwick to Kelso. The scenery on these sections, 
together with the beautiful coast-line seen south of Berwick from the 
through expresses, entitles the North-Eastern to a high position as a 
picturesque route. To conclude, there are the little mineral lines all 
over Durham, and a number of agricultural branches in the east and 
north-east of Yorkshire, which look almost like main routes on 
Bradshaw's map, but are, in reality, as often single lines as not. 



(2) Travellingr Facilities. 

(a) Services between Chief Toirivs, — From what has been 
stated above, it will be seen that the North-Elastern, although 
cumbered with numerous lines of merely local interest, possesses 
an excellent field in which to display its capabilities in the 
matter of train service. The company, however, do not take ad- 
vantage of all the opportunities in their hands, and some of the 
important sections are rather hardly treated. The main-line service 
is good, if we consider it merely as a means of serving the towns on 
the North-Eastern system only ; but looked at as an integral part of 
the East-Coast service from London to Edinburgh and Scotland, one 
must confess that the North-Eastern does less in the way of fast run- 
ning than either the Great Northern, Midland, London and North- 
western, or Caledonian Companies, which are also engaged in the 
through Scotch traffic. We give below a table showing how, taking 
York as a centre, other towns are served from this point. It will be 
noticed that the communications might be improved in many ways, 
especially from York to the important coast towns. 

We have always considered that Leeds was badly treated by the 
North-Eastern. Owing to their lack of energy, the rival Midland 
route is able to secure a great part of the traffic from this important 
town to Scotland. Leeds is also very badly connected with New- 
castle, Sunderland, Hartlepool, and the Durham, north-east Yorkshire, 
and Tyneside populations generally, the fastest connection between 
it and Newcastle taking over two and a half hours vid York (105 J 
miles), and between it and Stockton 95 minutes for 64J miles. 
The others are much slower. The average is rather under than over 
an inclusive speed of 35 miles an hour between these points. The 
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connections between Leeds and Hull and Leeds and Scarborough 
are somewhat better, but are capable of improvement 

Newcastle, of course, is well connected with the towns on the 
main route, but greater facilities are needed to east and south York- 
shire than at present exist Stockton, Sunderland, Hartlepool and 
Middlesborough, all having the misfortune to be on branches, are 
badly, or at best moderately, served from nearly all places on the 
system. Indeed, the North-Eastern services may be summed up 
when we say that on the main line a good and fast supply of trains 
is provided, but on the branches, however important, the services 
are much poorer and not up to requirements. For instance, on the 
Newcastle and Carlisle section, the fastest train takes no minutes 
to cover 60 miles, and many of the others are much slower. 

We now present a tabular statement showing the services between 
York and the chief points on the system. 









No of Trains at or over 






Between 


Miles 


35 mis. 








per hr. 


Fastest. 




York 
and 


per hr. 40 mis. 


per hr. 


45 mis. 


Remarks. 




















Down. 


Up. 

5 


Down. Up. 


Down. 


Up. 


Hr. Min. 




Leeds 




8 


None.; None 


None. 


None. 


40 




Nonnanton 


9 


4 


I 


I 


None. None. 


35 




Hun(v/Vf Market 


• • 


















Wcighton) 


42 


None. 


None. 


None. 


None. 


None. 


None. 


I 30 




Scarborough 




6 


6 


2 


None. 


None. 


None. 


I 




Wbittjy . 


5^ 


None. 


None. 


None.' None 


None.; None. 


* 45 






















rTheta places 




















are on direct 




















route to the 


Darlington 


44 


" 


10 10 


7 


7 i 3 


5^ 


north. and 


Durham . 


66 


6 


7 2 


2 


1 None. 


I 28 , 


arc coub^* 
quently much 


Newcastle 
Berwick . 


80J 
147 


13 
8 


II 
6 


8 ; 6 

5 4 


5 4 
2 4 


I 37 1 
3 3 


better serv«<i 
t^an the other 
points nen* 
tioued, which 








i 


1 




are on branch 

11 


Middlesborough 


sol 

471 


1 


1 None. None. 


None. None. 


I 17 


slines. 


Nonh Stockton. 


I 


I None.. None. 


None. None. 


I 12 




West Hartle- 






' 


1 






pool 


59 


I 


None.' None. None. 


None. None. 


I 38 




Sunderland {vid 






i 


1 






Durham). 


8x 


4 


II I None. 


None. None. 


2 " 





Punctuality is not a strong point with the North-Eastern. There 
seems to be a sort of happy-go-lucky discipline in force on their local 
and branch lines. Trains are regularly five to ten minutes late. This 
is certainly not much — but at the same time it shows that there is no 
right discipline in these matters, and without attention to these little 
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details railway management is not a success. Then we find the 
same thing happening to the very important through expresses. 
They are handed to the North-Eastem at York, for conveyance 
northwards, with great punctuality. This is not retained long, and at 
Edinburgh their lateness is simply astonishing. The writer happened 
to be in that city during the summer of 1890, and was surprised to 
notice that the arrival of the south trains from 20 to 50 minutes 
late was of daily occurrence. The trains for London were in an 
even worse plight. That marvellous railway, the North British, 
which at that time, apparently, never felt at home unless its trains 
were an hour or so late, did not hand the trains to the North- Elastern 
with the slightest approach to punctuality. Once away from 
Edinburgh the North-Eastern frequently lost time in running, and 
on the arrival at York the trains were late beyond retrievement. 
This method of dallying with important expresses, so unlike what 
one sees on the high - pressure North-Western and Caledonian 
systems, has told greatly on the East-Coast traffic since that time. 
The crisis was reached in September, 1890, when no fewer than 68 per 
cent of the trains arriving at King's Cross from Scotland were over 
30 minutes late. Many of them, doubtless, were over 130 minutes late. 

The North-Eastern local services are generally more remarkable 
for frequency than for punctuality. Many of the branches are 
exceedingly well served with trains, and no one can accuse the 
company of treating their district badly because it is in their power to 
do so. At Newcastle there is a very large local service to be dealt with. 

(b) Rolling Stock and General Accommodation. — The 
North-Eastern passenger rolling stock usually affords excellent 
accommodation. We shall make a few remarks on the deservedly- 
admired stock jointly owned by the three East-Coast companies later 
on. On the small branches certainly many of the old coaches are 
not so roomy as they might be, but, generally speaking, the stock is 
extremely comfortable. Few modern improvements have yet been 
introduced, however, and, at the time of writing, coaches fitted 
with lavatories are rarely seen, and it is only lately that the 
directors have come to the conclusion that gas is superior to oil as 
an illuminant. In another important point, however, the company 
fully satisfy requirements. There are few safer lines in the kingdom, 
every carriage has the VVestinghouse brake, and the permanent way 
is well maintained. The line is also carefully signalled, and a note- 
worthy feature is the liberal accommodation provided at the principal 
stations. York in particular is universally admired, and generally 
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allowed to be the finest station in England. Durham, Darlington, 
Hull, Sunderland, Tynemouth, and Newcastle are also well up to 
modem requirements. 

(3) Locomotive Work. 

{a) Speed, — On the main line of the North-Eastern Railway 
there is a very creditable amount of booked speed at high rates, 
although the line in this respect does not come up to the standard 
of the other English companies engaged in the through traffic to 
Scotland. Quite a number of instances of booked speed over 45 
miles an hour could be given, and there are several over 48, including 
one or two which touch 50. Considering the generally heavy loads 
on the system,* this must be considered creditable. Among the best 
runs arc those of the down day Scotch express from York to 
Newcastle (SoJ miles) in 97 minutes, and the down night express in 
99 minutes ; another down Scotch express from York to Darlington 
(44 miles) in 53 minutes, and two up in 51 and 52 minutes, and 
Newcastle to Darlington {^6\ miles) by one train in 44 minutes. 

North of Newcastle the average speed is lower, but the best runs 
between that point and Berwick are creditable, taking generally about 
80 minutes (66f miles). One down train, however, has the short 
allowance of 77 minutes only. Between Berwick and Edinburgh 
the average booked speed is only poor, the best trains being allowed 
75 to 80 minutes (57^ miles), and many of the others much more. 

There is no remarkable speed for us to chronicle on the other 
parts of the North-Eastern system. Booked speeds rarely get above 
40 miles an hour, and there is too little even at that rate. 

(b) Gradients. — From York the main line rises gradually for 
55 miles to near Ferryhill on gradients averaging i in 600. In this 
stretch there are several short drops on very easy inclines. After 
Ferryhill the line descends for six or seven miles more steeply, then 
rises five miles averaging i in 150, and after this follows a drop of 
eight miles of i in 150, and easier into Newcastle. 

Leaving Newcastle the line mounts gradually for about 10 miles, 
followed by undulations of i in 250, i in 228, and easier for 25 
miles, with a general downward tendency, then mounts steeply five 
miles of i in 170, drops three of i in 150, and is then level, or 
nearly so, for about 10 miles. The next 13 miles to Berwick consists 
of a descent and ascent of equal lengths, averaging i in 200. Then 
we have nearly five miles of i in 190 up, and about four miles level, 
followed by eight miles a good deal of which is of i in 200 up to 
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Grant's House, the highest point on the main line. Five miles, 
nearly all at i in 96 down, followed by one and a half miles at i in 
210 down, succeed this. The rest to Edinburgh, except a short 
piece of I in 78 entering that city, is composed of easy undulations. 

It will thus be seen that the North- Eastern main line is tolerably 
easy as far as Berwick, but after that point it becomes harder, though 
not by any means a severe route. The branch lines are in general 
much steeper than the main route, and one of them in particular— 
the line from Darlington to Tebay — reaches, by gradients of i in 50, 
the highest point touched by any English railway. This is on 
Stainmore, no less than 1,365 feet above sea. 

(c) Locomotives, — Since the accession of Mr. T. W. Worsdell 
to office as Locomotive Superintendent of this line, the power and 
weight of the North-Eastern locomotives have greatly increased. 
Before his time there was a number of types in use, the best-known 
of which were Fletcher's seven-feet coupled expresses, with cylinders 
17 by 24 inches. But these dimensions look insignificant when 
compared to Mr. Worsdell's locomotives, which are mostly of the com- 
pound type, and are divisible into three classes. They are as follows : — 
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It will be noticed that the dimensions are well-nigh colossal, 
especially in the case of the 1520 class of singles, which are 
almost the heaviest passenger engines in the country, and much 
superior to any work they have to do on the North-Eastern. 

But besides these heavy passenger types, Mr. Worsdell has built 
nearly 200 goods engines on the compound principle and many 
tank engines suitable for either short passenger journeys or for 
shunting purposes. Ail of them are unusually symmetrical in design, 
and are painted a bright green. The Westinghouse brake is used. 

(d) Actual Performances. — In everyday work nothing out of 
the common occurs on the North-Eastern. Mr. Rous- Marten gives 
an excellent example, however, of the work done by the old seven- 
feet coupled class with 17-inch cylinders. It appears that one of 
these ran from Newcastle to York (80 J miles) in 92 minutes, with a 
load of 180 tons, the last 44 miles taking 48 minutes of this, 
although generally on a falling grade. The writer has not had the 
good fortune to record anything so creditable as this : his best 
performances with this class are from York to Newcastle in 107 
minutes with 19 coaches, and from Newcastle to Edinburgh with 
two engines and 21 coaches in 158 minutes (124 miles). 

To get the North-Eastern at its best one must turn to the records 
of the famous race to Edinburgh in August, 1888. Some doughty 
deeds were then done, although the semi official statements in the 
Engineer of November 23rd, 1888, are a trifle exaggerated. We are 
in p>ossession of complete information regarding the running through- 
out the month, but, as it is of a private nature, must content ourselves 
with giving the details contained in the following table : — 



Between 



York and Newcastle . 



Newcastle and Edinburgh 




Details of the three best runs, excluding delays. 
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Engine 117 and 100 
tons load. 

Engine 1505 and too 
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From this it will be seen that, when called upon, the North- 
Eastern locomotives can give a very good account of themselves. 
The average time from York to Newcastle during the month was 
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88 minutes, and from Newcastle to Edinburgh 142 minutes, with an 
average load of 1 1 5 tons. 

These average times, though excellent, are nothing very remark- 
able, and fall short of the average times for the month on the Great 
Northern, and on the two systems forming the West-Coast route, as 
will be seen when we come to treat of those lines. But as a loco- 
motive's maximum powers are indicated, not by its average, but by 
its best performance, we must confine ourselves to the actual best 
work as mentioned above, and for this we have only unqualified 
praise. To run from Newcastle to Edinburgh in 126 minutes i.s 
marvellous, but from York to Newcastle on four occasions in under 
82 minutes is still better, and worthy to rank with the phenomenal 
performances accomplished by the three other lines taking part in 
that famous race. 

Details of two average performances are given below : — 

NEWCASTLE TO YORK, 8o| MILES IN 99} MINUTES. 
YORK TO NORTHALLERTON, 30 MILES IN 35! MINUTES. 
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II. 

THE LANCASHIRE AND YORKSHIRE, 
(i) GeneraJ Description of the Line. 

One of the most complex systems in the kingdom is the Lanca- 
shire and Yorkshire. Few people outside these two counties know 
much concerning it, the ordinar}* public only looking upon the railways 
which run North and South as being of any account On these 
grounds, apparently, Mr. Acworth, in his popular work on railways, 
omits all mention of this line, though he has since described, in one 
of the railway papers, a subsequent visit to the comparatively 
new locomotive works of the company at Horwich. The system 
reaches a total length of more than 500 miles, and forms an intricate 
network over the southern portions of Lancashire and Yorkshire, 
and is the means of inter-communication between most of the large 
towns of the manufacturing districts. As nearly all its ramifications 
are important, one can hardly say, strictly speaking, that there is any 
main line. The nearest approach to a main route is the line running 
from Liverpool to Manchester via Wigan, an i on through Rochdale, 
Todmorden, and Sowerby Bridge, to Halifax, and thence over the 
Great Northern to Leeds, with a short section leaving the main 
route at Low Moor for Bradford. This is the route taken by the 
through expresses from Liverpool and Manchester to Bradford and 
l^eds. The York trains from Liveq)ool deflect from this main 
route a little beyond ^Vigan, run vij Bolton and Bury, joining the 
main route again at Castleton, and connect with the Manchester to 
York trains at Rochdale. Further on they again leave the trunk 
line at Sowerby Bridge, and proceed via Wakefield to Normanton, 
and then over the North Eastern Railway to York. Leaving this 
line there are several branches ; among others, one from Brighouse 
to Huddersfield, running for a short distance over the North 
Western Company's metals, with an extension to Sheffield ; another 
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from Horbury Junction to Barnsley ; and a third, from Wakefield 
through Pontefract and Knottingley to Goole on the eastern coast. 
There are, besides, several other smaller lines in Yorkshire connecting 
the large towns together, and the company have extensive running 
powers over the lines of other companies. 

But perhaps the lines in Lancashire are more important than 
those in Yorkshire. There is, for instance, the very profitable line 
from Liverpool to Southport ; that from Manchester viA Atherton to 
Southport, which, as far as Wigan, is also used by the Liverpool to 
Manchester expresses; two lines from Manchester to Bury, con- 
tinued in one from that point through Ramsbottom (with a branch 
eastward to Bacup), Accrington and Burnley to Colne, where a 
connection is formed with the Midland system ; from Manchester 
through Ashton to Stalybridge, and from Manchester through Oldham 
to Rochdale, with a line thence to Bacup. These lines are all 
important, but there are others equally so. Such are the routes 
to Blackpool and Fleetwood in the North-West, and the connection 
with the Midland system at Hellifield for the North. These three 
routes run on a common rail as far as Bolton, at which point the 
two former diverge through Chorley (where there is a branch jointly 
owned with the London and North Western Company to Blackburn 
on the right) and Preston, dividing again at Kirkham for Blackpool 
and Fleetwood, from which latter point there is a cross-Channel 
service to Belfast and the Isle of Man. The connection with the 
Midland keeps to the North through Darwen, Blackburn, and 
Clitheroe to Hellifield. At Blackburn this route is joined by the 
connection from Liverpool to the Midland line, which passes through 
Ormskirk and Preston Junction on the way. There is also the cross- 
country route between Blackburn and Todmorden vtd Accrington 
and Burnley, besides several other lines of comparatively small 

account. 

(2) Travelling Facilities. 

(a) Services between Chief Towns. — Manchester may be 
regarded as the great central point of the Lancashire and Yorkshire, 
and we give below a summary of the services from that city to 
various other important centres on the system. A glance at this 
will show that those between Manchester and Liverpool, and 
Manchester and Southport are most creditable, while those to the 
Yorkshire towns compare less favourably. But there is no lack of 
justification for this seeming neglect. On the Lancashire and York- 
shire it is impossible to run — as on the greater number of other 
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English lines — any considerable distance without stop. The routes 
are so thickly studded with populous? manufacturing towns that the 
train has barely time to get into speed after leaving one station before 
another stopping-station is in sight. This it is which restricts the 
Lancashire and Yorkshire services to a moderate pace, and makes 
them appear worse than they are in reality. We think, however, that 
on the principal routes the company do nearly all that could be 
expected of them ; and the comparatively recent opening of the 
direct route between Manchester and Liverpool with consequent 
accelerations, added to the conspicuous increase in the briskness of 
tone on the system in general, fairly entitles the Lancashire and 
Yorkshire to no inconsiderable amount of praise. The through 
services from Manchester and Liverpool to Hellifield (for the North 
and Scotland) are worked by the Midland Company, and will be 
noticed under that head. 

The services between Liverpool and the Yorkshire towns are 
similar in character to those from Manchester, the best train from 
Liverpool (vi& Manchester) to Leeds or vice versd taking 2 hours 
5 minutes for the 85 J^ miles, and to York {vid Bolton) 2 hours 55 
minutes for the 106 J- miles. 

Besides these services connecting the two great cities of the 
system with other points of importance, those between the smaller 
manufacturing centres as among themselves are, when we take into 
account the heavy gradients, the intricate and frequently-recurring 
junctions, and the generally complicated nature of the Lancashire 
and Yorkshire system, very creditable. The inclusive speeds are, 
as a rule, no higher than 35 miles an hour ; but with such obstacles 
to fast running as we have mentioned, no more can reasonably be 
desired. The seaside resorts also are by no means neglected. 
Fleetwood is in direct through communication with Leeds ; Scar- 
borough with Liverpool ; and Blackpool with almost all places of 
importance on the system. All this is very admirable, and most of 
it has been developed in the last few years. 

The Lancashire and Yorkshire has, until lately, had no great 
reputation for punctuality. But of late years there has been a 
determination to wipe out the record of the past, and substitute 
another of a more praiseworthy kind. The result is that at present 
the Lancashire and Yorkshire services are conducted with credit to 
the company and general satisfaction to the public. It is, in fact, one 
of those lines, like the London and South-Western, which, after 
eamiDg the bad opinion of all, seems suddenly to have determined 
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that there shall not only be no further ground for complaint in the 
future, but that the commendation of the public shall take its place. 
We are, therefore, very glad to state that the punctuality of the 
Lancashire and Yorkshire can now be fairly described as good, and 
this in spite of a system perhaps the most difficult in England to 

In the neighbourhood of Liverpool and Manchester the Lancashire 
and Yorkshire local trafHc is heavy, and there are numerous season- 
ticket holders. The carriages used for this traffic — formerly very 
bad — still need improvement ; and when the company get rid of 
their too plentiful antiquated passenger stock, their short -distance 
travellers will have small reason to complain of insufficient accom- 
modation. 

The table alluded to above is now given : — 
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(^) Rolling Stock and General Accommodation,— As 
noticed above in our remarks on the local services, the Lancashire and 
Yorkshire accommodation is very rapidly improving. The old stock 
— some of the worst in England — is now disappearing, and the new 
coaches, of wnich at present the through trains and many others 
are exclusively made up, are some of the best in England. Exceed- 
ingly roomy and comfortable, they are at the same time lighted by gas 
and provided wiih the Vacuum brake. The line also is protected 
by excellent signalling ; stations, in many places inadequate, are 
being rapidly bettered, and the new structures at Liverpool, Brad- 
ford, and Blackburn, are evident signs of a long-deferred, but still 
welcome, increase of enterprise on the Lancashire and Yorkshire. 

Another interesting and encouraging feature is the liberal 
provision of through carriages. No one more truly appreciates the 
convenience of a through carriage than the traveller who finds he 
has to change at frequent junctions. So complex a system as the 
Lancashire and Yorkshire might readily have been excused in this 
particular ; but there is no need of excuse. Nearly all the towns of 
importance are connected by through carriages with one another, 
and many of them with points off the system, such as Scarborough, 
Sheffield, Ix)ndon, and Scotland. 

(3) Locomotive Work. 

(a) Speed, — Few lines during recent years have increased their 
lxK>ked speeds so much as the Lancashire and Yorkshire. Not so 
long ago this railway possessed no direct route between Liverpool 
and Manchester, but had to make a detour vid Bolton. By the 
construction of the new loop from Pendleton to Hindley, trains are 
enabled to avoid the crowded lines near Bolton, and quicker timings 
have been put into operation. Thus we now find that trains run 
hourly each way between Liverpool and Manchester in 45 minutes 
(36I miles) over a road by no means free from gradients. These 
are very creditable performances, although the trains are light Over 
this new line are also run some very fast expresses to and from 
Southport, the best of which attain speeds well over 45 miles an 
hour, and in one case 50 is exceeded — St. Luke's, Southport, to 
Salford (34! miles) in 39 minutes. To Blackpool and Fleetwood the 
service has also been quickened, although the speed here is generally 
under 45 miles an hour. The fastest trains to Blackburn and 
HeUifield from Manchester and Liverpool are worked by the Midland 
Co^^)any, and will be referred to later. 
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East of Manchester the speeds seem considerably lower. This 
is owing to the number of stops made by the trains, which rarely 
get a clear run of any length. Many of these short runs are, 
however, exceedingly smart, and it may always be assumed that they 
are much better in actual work than their modest 35 to 45 miles an 
hour speed on paper would lead us to imagine. Exceptions occur 
now and then, as, for instance, in the case of the 9.42 a.m. from 
Halifax, which is timed to reach Manchester (32* miles) only 41 
minutes later. 

{h) Gradients. — As we have previously remarked, the I^nca- 
shire and Yorkshire system serves so many large towns at small 
distances from one another that stops, even with the best trains, are 
frequent. This being so, it will be unnecessary to refer to the 
gradients at any great length. Over a considerable extent of the 
line they are severe, especially in those parts where the system 
intersects the Pennine range. For the most important section of the 
line, that from Liverpool to Manchester, we give a gradient profile, 
furnishing the requisite information, and describe the rather heavy 
route from Manchester to Leeds below. 

From Victoria the line rises for three miles to Newton Heath on 
I in 77, 150, 102, 63, and 135, and thence more gradually (about 
I in 150, with a short piece of level near Middleton Junction) for 
seven miles to Castleton. An easy ascent of eight miles at about 
I in 330, with short stretches of level, brings us to Walsden, whence 
to Sowerby Bridge the line falls six miles of i in 183 jxast 
Mytholmroyd, and six at about i in 350. This is followed by three 
miles rising at 1 in 120 and three of i in 200 and 236 past Halifax. 
The ascent then becomes gradual for four miles, after which the line is 
more severe, rising at i in 150 and i in 100 for two miles past 
Bowling. A descent of seven miles, consisting of four miles of 
I in 100, two of 1 in 150, and nearly a mile of i in 50, brings us 
to Leeds. The route therefore is trying, as the gradients are massed 
together in tolerably long stretches. 

(c) Locomotives, — The number of locomotives necessary to 
work so complicated a system is largely in excess of that required 
for a line such as the Great Northern, much of which runs through 
agricultural districts. They are under the superintendence of 
Mr. Aspinall, and have recently much increased in size and 
power. For most of the trains the company use a powerful class 
with 18 in. by 26 in. cylinders, and fitted with Joy's motion, but just 
lately a very fine locomotive has been turned out by Mr. Aspinall 
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for fast express traffic. Dimensions of both these classes are given 
below : — 



DtmciuioDs 


• 

in. 


1 

1 7 ft. 3 in. Coupled. 


6 ft. Coupled. 


Cylinders . 


i 19 by 26 


18 by 26 


Driving wheels . 


ft., in. 


7 3 


6 


Heating surface — 








Tut>cs . 


sq. ft. 


1 10873 


1121^2 


Kox . . . 


sq. ft. 


10768 


10768 


Total . 


sq. ft. 


121641 


1.229 


Number of tubes 


• • • 


220 


220 


Diameter of tubes 


in. 


1 »^ 


I* 


Grate area . 


sq. ft. 


18^ 


18J 


Boiler pre«isure . 


. lbs. 


1 iCo 


160 


Weight in working order — 




1 




Bogie 


tons, cwts. 


13 16 


13 16 


Driving 


tons, cwts. 


1 16 10 


15 


Trailing 


tons, cwts. 


14 10 


14 10 


Weight of tender (full) 


tons, cwts., qrs. 


26 2 2 


27 9 


Water capacity . 


galls. 


1,800 


2,000 



A good deal of the local and short-distance passenger work is 
performed by a very useful class of tank engine with leading and 
driving wheels coupled 5 ft. Sin. in diameter, and with 17.} in. by 
26 in. cylinders. Another class has recently been built for the 
heaviest suburban work with cylinders 18 in. by 26 in., wheels 5 ft. 
7 in. in diameter, and front and hind radial axles. 

The company's locomotive works are at Horwich. The brake 
used is the Automatic Vacuum. 

(d) Actual Performaxces, — Many of the I^ncashire and 
Yorkshire performances do not look so good on paper as they 
really are. This is because the runs are so short. It is obvious 
that to run 10 miles in 13 minutes is harder than to run 60 miles in 
78 minutes ; because, although the speed is actually the same in each 
rase, the loss of time starting and stopping is felt on the short run 
much more than on the long one. Some of the Manchester to 
Liverpool and Manchester to South port expresses, however, furnish 
us with excellent examples of what the I^ncashire and Yorkshire 
can do when unfettered by continual stoppages. We have two 
in.stances where the run from Manchester to Liverpool was done in 
just over 43 minutes (36 J miles). This, although the load was only 
atx>ut five coaches, is very good, considering the course run over. 
Elsewhere on the system the loads are heavier, but never extremely 
so— the average not beins over 12 to 13 coaches. As an example 
I 2 
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of a fast stopping train we give below a few details of observations 
made in December, 1889. 



Stations. 




Time Due. 


Time Actual. Mis. Yds. 


Remarks. 






P.M. 


H. M. S. 




Todmorden 


dep. 


4 


4 4 88 j — 


Engine 880 ; 


Eastwood 


pass 




4 6 57 


2 380 


load 12 coaches ; 


Hebden Bridge 


pass 


A 


4 10 35 


2 469 


weather greasy. 


Mytholmroyd 


pass 


w 


4 II 53 


I 392 




Luddendenfoot 


pass 


— 


4 13 21 


I 1,132 




Sowerby Bridge 


arr. 


4 12 


4 16 6 


I 1.297 




»t »> 


dep. 


4 15 


4 20 17 






Halifax 


arr. 


4 22 


4 26 18 


4 4 




»» 


. aep. 


4 24 


4 29 10 






Low Moor . 


arr. 


4 82 


4 87 59 


5 312 


I 

i 



It will be seen from the above that the 9 miles 150 yards from 
Todmorden to Sowerby Bridge was covered in 1 1 minutes 28 seconds, 
and from passing Mytholmroyd to passing Luddendenfoot (i mile 
1,132 yards) only took i minute 28 seconds, which equals a speed 
of 67 J miles an hour. Both these are indeed excellent 

Through the kindness of the Locomotive Superintendent, Mr. 
Aspinall, we are enabled to give, together with the gradient profile of 
the line between Manchester and Liverpool, two diagrams showing 
the running between these points taken by means of a speed recorder. 
We have also been furnished with similar diagrams of two perform- 
ances on the section between Manchester and Leeds, but as these 
simply corroborate our own figures given above from Todmorden to 
Low Moor, we do not include them here. 



n; 



III. 

THE NORTH BRITISH. 
(I) General Description of the Line. 

This railway, extending over a length of about 1,000 miles, is 
the largest in Scotland. It is, however, scarcely the leading system 
in the northern half of our island — that position being still held by 
the Caledonian ; but of late years the North British has begun to 
seriously menace the position held by its rival ; and, with proper 
development, its system should in time become the more important 
of the two. Its lines radiate in all directions from Edinburgh. To 
Berwick, in the east, is an integral part of the East-Coast system ; to 
Carlisle in the south, through Galashiels and Hawick, is an equally 
important part of the through Midland route from England to 
Scotland. The traffic from these two systems is broken up and 
marshalled at the famous (or infamous) Waverley Station, Edinburgh, 
and forwarded thence to Glasgow and Helensburgh (for the coast) via 
Linlithgow and Falkirk ; to Perth (where the Highland Railway gives 
a connection to the most remote parts of Scotland) vid the Forth 
Bridge, Dunfermline, and Kinross ; and to Dundee and Aberdeen 
vid the Forth and Tay Bridges. Previous to 1890 the N.B. Com- 
pany had by no means such direct routes. They were at a serious 
disadvantage when competing with the Caledonian for the traffic 
from England, Edinburgh and Glasgow to Perth, Dundee and 
Aberdeen. This traffic now travels mainly over the Forth Bridge, 
whereas it formerly went by the Caledonian system i^iA Larbert and 
Stirling. The disadvantages, therefore, under which the company 
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laboured are now no longer felt, and the Forth Bridge, despite its 
enormous cost, should prove, with good management, an excellent 
speculation for them. 

There are also many other important lines owned by this com- 
pany. Among these are : from Edinburgh to Glasgow vid Bathgate, 
Airdrie and Coatbridge ; from Glasgow vid Dumbarton to Balloch 
for Loch Lomond ; from Glasgow to Aberfoyle for the Trossachs ; 
from Edinburgh to Galashiels via Peebles ; from Thornton Junction 
to St. Andrews ; from Dunfermline to Stirling ; from Stirling to 
Balloch ; and from Carlisle to Silloth. Besides these there are 
several minor lines in Fife, and quite a number of suburban lines 
near Edinburgh. Then we have the very important West Highland 
line, which is to open out the west coast of Scotland, and which will, 
if extended far enough, compete to some purpose with the present 
Highland Railway. This new line wall not be owned by the North 
British, but simply controlled and worked by them. Already the 
works have made great progress, and it will, therefoi'e, not be long 
before the North British have established themselves in this district 
also. Quite recently, also, an amicable arrangement with the 
Caledonian, by which an interchange of working powers will be 
effected, has been arrived at, and will, no doubt, prove highly 
beneficial to both systems. 



(2) Travellingr Facilities. 

(a) Services bbtween Chief Towns, — Taking Edinburgh as 
our centre, we find that the North British services are fairly good, 
but at some points stand in need of improvement. Below we give 
a list showing how quickly and how often the other large Scottish 
towns can be reached from the metropolis. To Glasgow, Perth, and 
Dundee the services might be slightly improved, but as they now 
stand there is no great ground for complaint. To Aberdeen 
some improvement could be effected, while to Carlisle (for the 
Midland route to London) the service is an excellent one, 
but considering that the Caledonian route is three miles longer, 
and their day express takes half an hour less on the journey, 
some improvement is necessitated by the competition here. 
The company^s line to Berwick is not used by them for 
express trains, the North Elastern Company running them over 
this section. 
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1 


No. of Trains at or over 


1 


Between 


1 






1 


Edinburgh 
and 


Mtles. 25 mU. per hour.140 mis. per hour, 

1 

1 1 


45 mis. per hour, fastest. Remarks. 

i 1 


' Down. 


1 
Up. Down. 1 Up. 


Down. Up. HrMin. 


(ralashiels . 


33i 5 


4 


1 
2 I 


i 
None. \ None. 49 ) Over 


Hawick 


S2j 3 


4 None. None. 


None. None, i 24 > heavy 


Carlisle 


98i 4 


4 ! I None. 


None. None. ,219.) gradients 


Airdrie 


33;: None. 


None. None. None. 


None. None. ' i ' 


(ilasgovr 


47 10 
67: 2 


8 3 4 


None. 


None. I 10 , 


lielensbiirgh 


2 I None. 


None. 


None. 


I 35 i 


Dunfermline 


1 










(Lower) . 


I9| II 
47l 9 


I ' I None. 


None. None. 


28 \ 


Perth . 


4 31 


None. 


None. 


I 7 


1 Over 


Dundee 


59* 4 


2 2 None. 


2 


None. 


I 15 


* heavy 


St. Andrews 


56 ] None. 


None 


None. 1 None. 


None. 


None. 


I 40 1 


gradients 


Aberdeen 


«3oi 1 4 


3 


2 ' None. None. 


None. 3 13 


• 



Ix)oking now to the services from Glasgow to Perth, Dundee, 
and Aberdeen, we find that the company do not seriously compete 
with the Caledonian to Perth. They should, however, set about 
doing so at once, as undoubtedly a great accession of traffic would 
accrue to them thereby. The best Caledonian trains to Penh, 
Dundee, and Aberdeen, from Glasgow take i hour 32 minutes, 
2 hours 5 minutes, and 3J houis, respectively; while the North 
British Company, with only a slightly longer route, can do no 
l)etter than i hour 55 minutes, 2 hours 15 minutes, and 4 hours 
20 minutes, respectively. The North British Company thus lag 
much behind their rivals in the service between Glasgow and the 
north, as well as between Edinburgh and Carlisle. Perth is reached 
from Gla.sgow viA Alloa and Kinross ; Dundee and Aberdeen via 
the Forth and Tay Bridges 

But it is little use commenting on train services when these prove 
to be only paper services, and when there is no apparent intention of 
carrying them out in actual practice. There is probably no more 
unpunctual railway in the British Islands than the North British. 
WTiat the Great Northern and Midland companies think of the 
mismanagement in working the through express services we 
should hardly like to say ! Many of the delays are, undoubtedly, 
due to want of space at the Waverley station. During the summer 
of 1890 this was daily a scene of the wildest confusion, and we 
think it is within the mark to say that few trains were ever under 
half an hour late, and many were frequently from one to two hours 
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behind time. This state of things continued from June right through 
the season, and, as most of the trains delayed were through expresses, 
the block at the Waverley disorganised traffic throughout the 
kingdom, and its effects were felt equally at Penzance and Wick. 
So great was the disorganisation that efforts are now being made to 
enlarge the station, but it will be of little use to do this unless the 
management wake up to the idea that trains must be run punctually. 
At present, a journey on the North British is very seldom accom- 
plished without losing time on the road and at stations. The latter 
are much under-manned, and duties — there being little discipline 
worth mentioning — are performed in the most listless manner. The 
author of this work has performed nearly seventy journeys on the 
Waverley route with the through expresses from the south, and on 
about sixty has lost time either in running or at stations. In 
winter things are much better, but directly a press of traffic taxes 
its energies the North British ignominiously succumbs. The 
management should realise that it is a great company they control, 
and not treat its concerns in the haphazard manner indicated. The, 
new General Manager, Mr. Conacher, seems already to have taken 
some steps in the right direction. 

There is no great amount of local traffic on the North British 
except in the neighbourhood of Edinburgh, where a large passenger, 
traffic is dealt with. The system mainly consists of through routes, 
which have been discussed above. Generally speaking, the local 
services of the company are fairly good, but might be more frequent 
in many cases. Punctuality in summer is poor, and in 1890 the 
runnings on the Edinburgh suburban line were so irregular as to be 
quite a curiosity. 

{b) Rolling Stock and General Accommodation. — There is 
still room for extensive improvement in the North British carriage 
stock. Spasmodic efforts have done a little in this direction, but the 
normal state of the coaches is below the average, many on the 
branch lines unpleasantly recalling the South Extern and 
London, Chatham and Dover Railways. Even the new stock 
turned out by the company is not quite up to modern standards. 
But great progress has been made in lighting the carriages by gas, 
and most of the stock has been fitted with the Westinghouse brake. 
The through stock running to England by the Midland and East 
Coast routes, however, is excellent, the latter being remarkably so. 
In other respects one cannot greatly admire the North British. 
The permanent way might in places be improved, and, until some 
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few years back, the block system was not provided on many important 
sections. This, of course, is now much better. The company's 
stations are often deficient in accommodation, many of the wayside 
stations on the Waverley route being conspicuously so. But in this 
respect the Waverley Station itself is ** the head and front of the 
offending.' Progress doubtless is being made, but not fast enough, 
and in many points the North British is greatly inferior to its 
rival, the Caledonian. 



(3) Locomotive Work. 

{a) Speed, — High-booked speeds on the North British Railway 
are infrequent, on account of the prevalence of heavy gradients 
(for which see below). On the Waverley route speed between 
stations is rarely above forty miles an hour, and this is, perhaps, 
all that could reasonably be expected. We think the best instance 
on this section is that of the down Scotch express, which runs 
from Carlisle to Edinburgh (98! miles) in 139 minutes, in- 
cluding a stop at Portobello. Train loads are often heavy, 
and pilot engines arc almost always used for the most severe 
banks. 

North of Edinburgh, the best work on the North British is on 
the routes to Perth and to Dundee and Aberdeen. On both 
of these sections there is a fair amount of speed at from forty to 
forty-five miles per hour. The best instances are the down 
expresses from Edinburgh to Perth (47 J miles) in 67, 70 (with 
one stop), and 72 minutes (with two stops), and the up express 
in 70 minutes (with one stop) ; and the two down morning ex- 
presses to Dundee (59 J miles) in 75 minutes (a very creditable 
performance. Between Dundee and Aberdeen (71] miles) 
the best work is done by two up trains in 105 minutes 
(each with three stops). It must, however, be mentioned that 
the up trains from Perth and Dundee to Edinburgh very 
often fail to maintain these booked times, especially if heavily 
laden. 

On the Eldinburgh and Glasgow line there is a fair amount of 
speed just over forty-five miles per hour between Hay market and 
Cowlairs. This is throughout a level course, and the trains are 
only moderately heavy. On the other parts of the North 
British system speeds are only poor and might be improved. 
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especially between such important centres as Edinburgh and Stirling, 
and Glasgow and Perth. 

{b) Gradients. — There is, without doubt, no line in the king- 
dom over which express trains run so very steep as the North 
British. The line from Berwick to Edinburgh has been already 
described under the North-Eastern, as belonging more properly to 
that company, since their locomotives do all the express work over 
it. The section between Edinburgh and Glasgow is an exception, 
being almost a dead level throughout, and greatly contrasting with 
the rival Caledonian line. But from Carlisle to Edinburgh, as may 
l)e seen from the accompanying gradient profile, is a very arduous 
route. The lines running north to Perth, Dundee, and Aberdeen, 
can hardly be described as much easier. In fact, the Perth route is, 
perhaps, harder than the Waveriey. From Edinburgh to the Forth 
Bridge is partly composed of steep undulations, which, after crossing 
the bridge become worse, and culminate in a three-miles rise of i in 
80 into Dunfermline. From this point to Kinross there are ups and 
downs (generally short) of i in 78, 85, 88, 132 and 160, after which 
comes a long rise to Glenfarg, of which much is i in 94 and i in no. 
Thence to Perth is a steep descent, six miles of it being i in 74. 
The Aberdeen route is not so hard as this, but is, nevertheless, 
sufficiently bad, and has, moreover, the disadvantage of crossing both 
the Forth and the Tay bridges. 

(r) Locomotives, — These are of a very powerful type, and well 
fitted to grapple with the difficulties of the North British road. The 
present superintendent, Mr. Holmes, has more or less adhered to 
the types of his predecessor, Mr. Drummond, and justly so, we 
think, considering the numerous classes already on the North 
British. As mentioned in the article on the London, Brighton and 
South Coast Railway, there is much similarity between the loco- 
motives of the two companies — Mr. Drummond having at one time 
assisted Mr. Stroudley. Among the multiform types of passenger 
locomotives owned by the company those with cylinders 18 inches 
by 26 and 6-feet 6-inch drivers, with bogies are generally selected 
for the heaviest work. These were built by Mr. Drummond, and 
much resemble the bogies built by him for the Caledonian Company. 
His successor, Mr. Holmes, has built two classes described below, 
retaining the same cylinder dimensions. Each of these types has 
about 30 tons available for adhesion, and weighs about 45 tons in 
working order. Between them these three classes work most 
of the North British express and heavy fast traffic, although 
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there are occasionally seen some of the older types, of which 
this company has such a variety. The local and short-distance 
[)assenger traffic is worked by some suitable descriptions of tank 
engines ; and a very powerful six-coupled class of goods engines 
performs well on the steep grades so often met with on this system. 
A few further particulars of the express types are given below : — 



Designer of Class. 



Mr. Dniminond . 
Mr. Holmes . . 

DiUo . . . 



Cylinders. 



Diameter of 
Driving 
Wheels. 



18 in. by 26 6 ft. 6 in. 
18 in. by 26 7 ft. 

18 in. by 26 6 ft. 6 in. 



No. 

of 

Tubes. 



238 
206 



Diameter 

of 

Tubes. 



Boiler 
Pressure. 



i}in. 140 lbs. 
1 1 in. I 140 lbs. 



140 lbs. 



Heating 
Surface. 



Tubes. 



Fire- 
box. 



%*\. Ft. Sq. Ft. 
1,148 118 
1,007 >I9 

1266 



(d) Actual Perforatances, — It has frequently been remarked 
that the bogie engines built by Mr. Drummond for the Caledonian 
Railway seem capable of much better work than the almost similar 
tyj>e also built by him for the North British. The difference, we 
believe, is more apparent than real, and probably arises from the 
fact that on the Caledonian every ounce of work is got out of the 
engine, whereas the more easy-going North British is content to 
run its trains more slowly and to arrive less punctually. The 
writer has gone up Beattock Bank (ten miles, averaging i in 80) with 
one Caledonian engine and 17 coaches in 23 minutes, and in 20 
minutes with i engine and 15 coaches. But the North British 
trains always stop at Newcastleton for an assisting engine or 
pilot for the ten miles of i in 70, even when the load is only nine or 
ten coaches. And yet both Caledonian and North British loco- 
motives are almost identical. Occasionally, however, the North 
British gives us a sample of its real quality. This generally 
happens about once out of ten or a dozen journeys. Some of these 
rather rare feats we now give. They are all from personal ex- 
|)erience, and it must be remembered that for each of the good 
l>erformances stated below, we can put against it several bad 
ones. 

On the Edinburgh and Glasgow line the writer's best observations 
show only moderate work. He has gone from Queen Street to 
Haymarket, 45I miles, with i engine and 15 coaches, in 60^ minutes, 
this time including a loss of two minutes by signals. Coming now to 
the Waverley route, the steep piece from Edinburgh to Falahill 
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(i8 miles) was done in 27 minutes with 2 engines and 15 coaches. 
This is not so good as the work noted in the other direction, namely, 
from Galashiels to Edinburgh. This was done with 2 engines and 
15 m 47 minutes 22 seconds, of which the 15 J miles up to Falahill, 
where the pilot detaches, occupied 24I minutes. With i engine 
and 12 coaches, 46;^ minutes was taken, 26 J of them being the time 
to Falahill ; and with 17 coaches and i engine, 50 J minutes, 29 J of 
them to Falahill Better again is Newcastleton up to Whitrope 
Tunnel (see profile). These 10 miles took 19 minutes with 2 
engines and 15 on, and 17^^ minutes with 2 engines and 12 on, in 
both cases starting from Newcastleton. Up the other side the 10 
miles from Hawick was done in 18 minutes 32 seconds, with 2 
engines and 20 coaches, the train starting from Hawick and passing 
Stobs (4 miles) in 7 J minutes, and Shankend (7 miles) in 13 J. This 
is one of the best performances the writer ever accomplished on the 
North British. The very same train, but with i engine and 20 
coaches, started from a conditional stop at Steele Road and stopped 
at Riddings 17 minutes 32 seconds later, a distance of \^\ miles. 
This might rank with the best performances on other lines. On 
another occasion, with 17 coaches and i engine, we started from 
Hawick and stopped in Melrose, i5f miles away, in 18 minutes 
23 seconds. A run like this redeems ten or a dozen of the usual 
North British performances. 

With a light load {i\ coaches) Perth to Dunfermline was covered 
in 37 J minutes (28.J miles;, the last mile into Dunfermline taking 
three minutes, and the steep i in 74 of Glenfarg being mounted at 
the steady pace of 34 miles an hour. Lastly, with 16 on, Corstor- 
phine was passed in 18 minutes 50 seconds after leaving Dunfermline, 
a distance of 15 J miles. 

An excellent performance from Edinburgh to Carlisle is given 
below in some detail. It illustrates North British locomotives at 
their best, and is further instructive as showing how slowly the station 
work on this system is generally performed. 
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3 1 


a SB 
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3 3 43 


EdRines 343 and 488 
and 15 couches. 


MUlerhill . . . 
Edcb>nk . . . 


3 19 

1 57 


- 


3 7 55 
3 1° 14 


Weilher; Fair. 


D>lh«.>ie . . . 


1 3 








3 a 




3 16 G 
3 17 >5 






otio 






Tjmehoul . . . 


3 » 


— 


3 33 4 




t>l>hill . . . 






< f 


Enfiirc 343 detiichcd. 


' 75 




3 a6 3o{ 


Train neatly slopped 
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_ 


L 
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dead. 




— 




Slow .... 


4 7 
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V. 
THE EXPRESS LINES. 



There are six railways in Great Britain which stand out so 
prominently from the rest in express speed that we have here 
classified them together, in order the more conveniently to compare 
and test their respective merits. These lines are : — 

(i) The Caledonian, 

(2) The Glasgow'' and South- JVestern. 

(3) The Manchester^ Sheffield and Lincolnshire. 

(4) The Great Northern. 
{5) The Midland. 

(6) The London and North- Western. 

Each of these lines has its own special and peculiar speed 
qualities. The Caledonian train services are good, and its steep 
gradients afford probably more scope for the highest class loco- 
motive work than any other of the lines mentioned. The Glasgow 
and South-Western service is, perhaps, the best in the kingdom, 
considering the comparatively small population areas on its route. 
Its locomotive work is excellent. With certain modifications tht- 
same may be said of the Manchester, Sheffield and Lincolnshire. 
The Great Northern ranks high for good all-round excellence. The 
Midland also occupies a good position, but of late has fallen 
behind a little. The London and North-Western owns, generally 
speaking, the easiest routes, consequently its competitive trains 
are not, at times, so fast as they might be, but, on the whole, its 
locomotive work and train services are of the highest standard and 
eminently creditable to the premier position held by the company. 
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I. 

THE CALEDONIAN. 

(i) General Description of the Line. 

This is the leading Scotch system, and extends over more than 700 
miles of line. It comprises a main line from Carlisle to Aberdeen, vi& 
Carstairs, Stirling, and Perth. From this the main routes to 
Edinburgh and Glasgow branch off at Carstairs and Law Junction 
(or Holytown) respectively. From Glasgow and Edinburgh similar 
lines join the trunk at Glenboig and Larbert. The other important 
lines leaving the main route are those from Lockerbie to Dumfries ; 
from Carstairs to Peebles ; from Stirling to Oban vid Dunblane, 
Callander^ and Loch Awe ; from Crieff Junction to Crieff, and 
thence to Perth ; from Perth to Dundee, and round by Forfar. 
Not directly connected with the main route are the important 
sections from Edinburgh to Glasgow vid Midcalder and Holytown 
Junction ; from Glasgow through Paisley to Greenock and Gourock, 
with a branch to Wemyss Bay ; and from Glasgow over the joint 
line to Kilmarnock, with working powers over the Lanarkshire and 
Ayrshire from Lugton to Ardrossan. Then there are some minor 
lines in Forfarshire, and many short pieces in Lanark used chiefly 
as mineral lines. The company are also owners jointly with the 
London and North-Western, Midland, and Glasgow and South- 
western of the Portpatrick and Wigtownshire Railways, remarks on 
which will be found under the Glasgow and South-Western Railway. 

(2) Travelling Fa.cilities. 

(a) Services between Chief Towns. — To give a proper idea 
of the express services furnished on the Caledonian system, it will 
be necessary to furnish two tables^-one showing the communications 

J 
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between Glasgow, as the centre, and the other towns on the system, 
and the other, those between Carlisle and the North, thus giving an 
idea of the company's participation in the working of the West- 
Coast traffic. 

From an inspection of the first table it will be noticed that the 
towns of Edinburgh, Greenock, Ardrossan, Perth, Dundee, and 
Aberdeen are all fairly well served from Glasgow. This is the 
more praiseworthy when the extremely heavy gradients are considered. 
Particularly is praise due as regards the best trains between Glasgow, 
. Perth, Dundee, and Aberdeen. Here the North British, the rivals 
of the Caledonian Railway, are completely beaten out of the field, 
and although 3J hours may seem none too speedy between Glasgow 
and Aberdeen (a distance of over 150 miles) it should be remem- 
bered that we are not in wealthy England, with populous towns 
springing up every few miles. To Greenock and Ardrossan the 
trains are also very smart, considering the shortness of their course. 
To Edinburgh the company's services are as quick as the North 
British, although their route is as hilly as the North British is 
flat. 

Looking now to the services northwards from Carlisle in 
continuation of the London and North-Westem trains, we again 
find ground for praise. To Edinburgh the North British cut a sorry 
figure when compared with the magnificent two hours trains of the 
Caledonian (loi miles), as they also do if the times taken from 
Carlisle to Perth and Aberdeen by the two companies be compared. 
The Caledonian Railway is in each case the longer route, yet the 
journey is performed in quicker time. In the following table we 
make a more detailed comparison between the rival lines. To 
Glasgow and Greenock, however, the Caledonian Railway have an 
opponent of different mettle to deal with, and although in this case 
the company have a route 13 J miles shorter to Glasgow than the 
Glasgow and South- Western, their service is perhaps scarcely so 
good. 

Punctuality on the Caledonian Railway is often very good, and 
often absent. The fastest trains are generally those which keep time 
best, and in general it is only the slow trains and those with 
connections off the Highland Railway which run late. Nevertheless, 
there is scarcely that machine-like discipline which one meets with 
on the London and North-Western ; and the occasional want of this, 
coupled with poor station arrangements at one or two junctions, has 
much to do with what unpunctuality does exist 
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The local train services of the Caledonian can only be described 
as moderate) although the elements of a good service, speed and 
frequency, are not wanting. Punctuality, however, is not sufficiently 
itgarded, and much of the carriage stock is completely out of date. 
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In the suburbs of Glasgow this has been remedied, and punctuality 
is observed, the services there now being excellent. 

(p) Rolling Stock and General Accommodation. — ^The 
general accommodation provided by the company is fairly good and 
improving. Most of .the branch-line trains, and indeed some of 
the slow main -line ones, are still composed of very poor rolling 
stock. But elsewhere, and in those cases where new coaching 
stock has been provided, things are much better, though perhaps 
not up to the latest standards. The carriages on the through 
expresses are, however, excellent specimens, and almost unequalled 
in the kingdom, as may be supposed when it is mentioned that 
they are built by the London and North-Western Company. All 
over the system the carriages are fairly well lighted, gas being 
commonly used. In some few instances the stock is heated by the 
waste steam from the engine. Great progress has been made in 
fitting the Westinghouse brake, and the line is well signalled 
throughout. Despite these precautions, the Caledonian has had its 
serious accidents. The permanent way is probably unsurpassed in 
the kingdom, and the greatest care is bestowed upon its maintenance. 
The stations are too frequently below requirements, obviously so at 
important points such as Stirling and Larbert. The same cannot 
now be said of Perth, Dundee, Glasgow, and Carlisle, where the 
pressure up to comparatively recent times used to cause much 
inconvenience. At many of the roadside stations there is still 
plenty of room for improvement. 

(3) Liooomotive Work. 

(a) Speed. — The Caledonian, in common with most of the 
railways concerned in working the Scotch through traffic, has of 
late years materially advanced its booked rates of speed. The best 
the company can show us is found on the main-line trains running 
from Carlisle northwards. These are generally composed of the 
Glasgow and Edinburgh through carriages, and although the trains 
are split up at Carstairs, still the hardest and steepest part of the 
journey has been accomplished before reaching that point Hence 
it is that the north-going main-line trains are much harder to work 
than those coming south, which perform the hardest part of their 
journey with light loads before reaching Carstairs, where the trains 
are united, and after which point the road to Carlisle is tolerably easy. 
Among the best of these performances may be mentioned the 2.35 
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a.m., which runs from Carlisle to Stirling (iiyf miles) in just over 
2 J hours ; the 5.45 and 8.40 p.m. from Carlisle, which run from 
Beattock to Carstairs (33 J miles), in 42 minutes (including 10 miles of 
I in 80) ; and the 5 p.m., which is allowed only 1 14 minutes from 
Carlisle to Coatbridge (94;^ miles) — a superb piece of running, and 
equal to any work done on the line. Another excellent performance 
is that of the 4.30 p.m., running from Carlisle to Edinburgh in two 
hours, of which two minutes is taken up outside Carstairs in detaching 
the Glasgow portion — the time allowed to that junction being (for the 
73J miles) only 86 minutes. This gives considerably over 50 miles 
an hour on a mountainous route. On the return journey, as above 
stated, the work is not so striking. The trains from Glasgow and 
Edinburgh to Carstairs, although performing good work on the up 
grades, are comparatively light After Carstairs they become very 
heavy, and the journey to Carlisle occupies 86 minutes (12.28 p.m. at 
Carlisle); 91 minutes (4.23p.m.;; and 92 minutes (with two stops) 
in the case of the 11.55 a.m. These are the best times, with the 
exception of the 10.15 a.m. from Edinburgh, which arrives at Carlisle 
at 12.18 p.m. after stopping outside Carstairs to attach the Glasgow 
portion. 

It is only natural to suppose that further northward the speeds 
are not so good. But even here little falling-off is apparent. From 
Stirling to Perth, over a very steep route, is done by several trains at 
about 45 miles an hour; while between Perth and Forfar (3 2 J miles) 
the speeds are considerably higher, ranging up to 51 J miles an hour 
in the case of one or two of the up trains. Some creditable booked 
timing is also found north of Forfar, at rates of from 45 to 48. 
From Perth to Dundee the booked running is extremely fast for so 
short a stretch, and numerous trains attain speeds over 45 miles an 
hour, while one or two closely border on 50. On the Coast sections 
many brilliant short runs may be found. Those between Ardrossan 
and Eglinton Street (28J miles) in 36 and 43 minutes, over very 
steep grades, may be specially mentioned. The Greenock and 
Gourock sections also show some good work at rates appreciably 
above 45 miles an hour, chiefly between Paisley and Greenock. 
This is very creditable, considering the shortness of the run. 
An excellent performance is that of the 5.20 p.m. from Glasgow, 
which reaches Gourock in 35 minutes (26*- miles). To conclude, 
there is some very fine work between Edinburgh and Glasgow. The 
gradients are very severe, but the loads are light. Most of the trains 
nin through from Princes Street or Merchiston to Eglinton Street, 
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Glasgow, though occasionally intermediate stops are made. The 
booked speeds are in general about 45 miles per hour. In the 
opposite direction the performances, though still excellent, are perhaps 
scarcely so good. 

{b) Gradients, — These are excessively severe all over the 
Caledonian. From Carlisle the main line descends gradually to 
almost sea-level for 7 miles, and then mounts 8 miles of i in 200, 
followed by one mile of i in 200 down, and two miles level to post 
t8. Then come four miles of i in 200 up, two miles of i in 200 
down, and five miles of i in 528 down, after which the line rises 
gradually for four miles on grades of i in 880 and 330. Then for 
two miles there is a slight fall and level stretch, followed by two 
miles of i in 206, one mile of i in 200, and one mile of i in 165 and 
I in 263 rising, bringing us to the foot of Beattock bank. From this 
point to Edinburgh the gradients are given in the accompanying 
diagram. It was over this trying route that the writer took part in 
the record performance during the celebrated race of August, 1888, 
covering the distance in 102^ minutes, full particulars of which are 
given on a subsequent page. 

From Carstairs northwards to Glasgow and Perth the line con- 
tinues severe. For five miles from Carstairs it rises at an average of 
I in 150, followed by eleven miles averaging i in 100 down to Les- 
mahagow Junction, 89^ miles. At this point the Perth line leaves 
that to Glasgow, which latter at once drops four miles more, averaging 
I in 125 to Uddingston, only 92 feet above sea; then rises slightly 
one mile, is level one mile, and drops again three miles of about i 
in 120, after which it is nearly level into Glasgow. 

The Perth line, after leaving Lesmahagow, rises 12 miles very 
gently, followed by 11 miles of undulations and descents of i in 100 
to I in 150 to two miles past Larbert. Then we have two miles rise 
of I in 126, and two miles fall of i in 100, and ^\ miles of 
gentle descent to the 120th mile, 27 feet above sea. Then there is 
a steep ascent of i in 90 for six miles to Kinbuck (328 feet), followed 
by nine miles of a gentle rise to Crieff Junction (422 feet). From 
this point the descent is continuous, and consists of six miles of i 
in no to Dunning (90 feet), and ten miles gentle fall to Perth (30 
feet above sea). 

The other sections of the Caledonian are nearly all steep, and 
very trying to the locomotive. From Edinburgh to Glasgow the 
route is, as far as Midcalder, the same as the Carlisle line, and, after 
leaving it, becomes even worse than the trunk line, rising in wild 
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alternations of i in 80 and i in 100, over the moorlands — dropping 
with similar abruptness on the other side. The Ardrossan trains 
travel over the Glasgow, Barrhead and Kilmarnock Joint Railway 
(for description of which, see Glasgow and South-VVestern Railway). 
Almost alone of the company's express routes, the Greenock line 
is level. 

{c) Locomotives. — Probably on no other line, except perhaps 
the Preston to Carlisle section of its ally, the London and North- 
western, do speed, gradients, and heavy loads combine to offer a 
harder task to the locomotive than on the Caledonian Railway. 
Before the late locomotive superintendent, Mr. Drummond, assumed 
the reins of management, the company suffered from a multiplicity 
of types, many of them good, but not good enough for the arduous 
tasks they had to perform. The labours required have since become 
still more herculean, but Mr. Drummond has proved fully equal to 
all demands. His well-known bogie engines have achieved a wide 
reputation \ and even the most thorough-going adherents of the 
Midland and Great Northern types have at last begun timidly to 
compare the performances of their favourites with the engines of the 
Scotch company. Particukrly famous — we might justly say the 
most famous engine in the kingdom — is C.R. No. 123, which twice 
every day during the race to Edinburgh in August, 1888, ran the 
"West Coast Flyer," and never lost a minute during the month. 
This locomotive, as well as a very fine coupled type, were built at 
the same time, and exhibited in the first Edinburgh exhibition. 
Each forms a class by itself, and the dimensions are as under : — 
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Diameter of driving wheels 
Cylinders (inside) 
Heating surface — tubes 
„ „ box 
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Boiler pressure . 
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The bulk of the very fine express work on the Caledonian is, how- 
ever, done by the well-known 6 feet 6 inch coupled bogies, with 
cylinders 18 inches by 26, and 1,208 square feet of heating surface. 
This class, which is almost similar to the 6 feet 6 inch type built 
by Mr. Drummond for the North British Railway, has given excep- 
tionally good results ever since it was introduced about ten years ago. 
Another type built by Mr. Drummond for use on the Greenock and 
Oban sections is of similar general appearance, but has smaller 
dimensions, and only 5 feet 6 inch wheels. Besides these four 
varieties just described, Mr. Drummond has built two or three 
types of tank engines (strongly recalling London, Brighton and South 
Coast practice) for shunting purposes and short-distance passenger 
journeys. 

Before closing this section it would be unjust to pass over un- 
mentioned two old classes which in their time have worked the fast 
trains of this company. These are Mr. Connor's 8 feet 2 inch 
singles, and the 125-129 class, 7 feet i inch coupled. The former 
had 174 by 24 inch outside cylinders, 1,172 square feet of heating 
surface, and weighed 30 tons 13 cwts, in working order, with 14 tons 
1 1 cwts. on the driving wheels. One of this class was shown at the 
Exhibition of 1862, and fully described and illustrated in Colbum's 
Locomotive Engineering, Considering their low tractive force, they 
did their work well. The latter class, built by Neilson in 1877, had 
18 by 24 inch cylinders, and weighed 41 tons 12 cwts., of which 
28f tons was on the coupled wheels. Some of them have been 
renewed, and work on the northern section of the company's system. 
The locomotives are painted blue with white stripe. The brake used 
is the Westinghouse automatic 

(d) Actual Performances, — About the older class of loco- 
motives we can say but little. Perhaps the best authenticated 
performance of the 8-feet singles was a run from Lockerbie (starting) 
to Beattock (stopping), 14 miles, in T9J minutes, with a load of 20 
coaches. This run, though good, is, we believe, exceptional. We 
may as well, before coming to modern types, mention one or two 
instances of work done by two classes not mentioned in the " Loco- 
motives " section above : the 7-feet singles, and a modified type of 
goods engine (427 class) with 6-feet 4-coupled wheels. The single 
took six coaches from Edinburgh to Auchengray (stopping there), 
2 if miles, in 32 minutes ; and the coupled gave us one of the best 
performances ever recorded in a run from Carlisle to Beattock 
Summit with 17 coaches in 64 minutes (passing Beattock, 39! miles, 
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in 40 minutes, and taking only 24 minutes for the ten miles up the bank, 
without pilot assistance, and including a stop at the summit). Another 
performance by this excellent class is one from Merchiston to 
Eglinton Street, Glasgow (44 miles), with seven coaches in 54 J 
minutes, including three signal-checks. 

By far the greater number, however, of our examples are illustra- 
tions of the work of the 6 feet 6 inch coupled bogie class. From 
Glasgow to Motherwell (13^ miles) in 19 minutes with 9^ coaches, 
and in 18^ minutes with 2 engines and 21 coaches, are good, as is 
Motherwell to Carstairs with 2 engines and 2 1 coaches in 20 minutes 
(15 J miles). Other noteworthy short runs are from Beattock (starting) 
to Lockerbie (stopping) in 18 minutes 41 seconds (14 miles) with 
17^- coaches; and from Stirling to Perth (33 miles) in 43 minutes, 
with II on. It is, however, on the main line to Carstairs and 
Edinburgh from Carlisle that the best Caledonian Railway work 
has been performed. We may cite as instances Carlisle to Beattock 
(stopping), 39I miles, in 52 minutes, with i engine and 23 coaches, 
passing Lockerbie in 35J minutes (25! miles) ; Edinburgh to 
Carstairs (stopping there), 2 7 J- miles, in 31 minutes 17 seconds, with 
9 coaches, passing Cobbinshaw in 2 2f minutes, and never dropping 
below 46 miles an hour on the long stretch of i in 100 ; Carstairs to 
Carlisle (73^ miles) in 84 minutes, with a load of 19 coaches, passing 
Summit (23}) in 34 minutes, Beattock (33^) in 43^, and Lockerbie 
(47^) in 57 J minutes, the last 50 miles from Summit to Carlisle 
being done with this heavy load in 50 J minutes ; Carlisle to Carstairs 
with 16 on, and only one engine even up Beattock bank, in 967]- 
minutes; with 17 on, in 97I minutes; and with 18 on, in 94 J- 
minutes. Still better than any of these was a run with engine 
1 24 between these points in 86 minutes 38 seconds with a load of 
15 coaches, passing Lockerbie in 28 minutes 51 seconds, Beattock 
in 43 minutes 13 seconds, and Summit in 63 minutes 19 seconds. 
This is a grand performance, and we doubt if it has ever been 
beaten. Further details appear below. As an instance of fine work 
with a heavy train, we may give two runs. These are from Carstairs 
to Beattock Summit (stopping), 23 J miles, in 38 minutes, with 23 J 
coaches ; and from Carstairs to Carlisle in 92 minutes with 24 
coaches, passing Lockerbie with this extraordinary load in 14. J minutes 
after running through Beattock. With light loads the company's 
locomotives have equally distinguished themselves. To pass Cobbin- 
shaw with 7 J coaches in 11 J minutes after starting from Strawfrank 
loop is excellent, and appears more so when we know that the speed. 
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except for the 3 miles after starting, never fell below 60, even on 
grades of i in 132 and i in 100 up. The final instance we shall 
give is of course the superb record run in the August, 1888, race to 
Edinburgh. Here the 7 -feet single ran the whole distance in 102 
minutes 33 seconds, passing Lockerbie (25!) in 25 minutes 56 
seconds, Beattock (39I) in 38 minutes 45 seconds, Summit (49!) in 
52 minutes 28 seconds, and Strawfrank loop (73) in 74 minutes 
24 seconds. Comment on these figures is unnecessary ; but, for 
purposes of comparison with other companies, we may refer to them 
later on. Further details of the run appear below. They were first 
published some time back in the Engineer^ and illustrated by a 
full-page diagram. 
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It may not be out of place here to remark upon the distinguished 
part played by the Caledonian in the race to Edinburgh. Its best 
performance we have just alluded to. Perhaps with the excep- 
tion of the run on the North-Western from Preston to Carlisle 
in 89 minutes, it has rarely been equalled. But the average 
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performances were equally noteworthy. From the 6th to the 31st 
August, 1888, the average time from Carlisle to Edinburgh was only 
T07J minutes. This beats the average work on both the East-Coast 
lines, and also on the Euston to Crewe section of the North-Westem. 
But the remarkable feature which renders this average unique is 
that while the North-Eastern, London and North-Westem, and 
Great Northern used several engines during the month for the racing 
train, the Caledonian used No. 123 throughout Could a greater 
triumph be desired by the most ardent advocate of the " single " 
engine ? We think not 
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II. 

THE GLASGOW AND SOUTH-WESTERN, 
(i) General Description of the Line. 

This comparatively small system is only about 325 miles in length. 
Its main line, over which are conveyed the expresses brought from 
London, etc., by the Midland, runs from Carlisle to Glasgow through 
Dumfries and Kilmarnock. At the last-mentioned town another 
line seeks Glasgow by way of Dairy and Paisley. Besides this 
main route, there are the lines between Glasgow and Greenock, and 
between Glasgow and Girvan, which latter on its way south serves, 
either on its own route or by short branches therefrom, the seaside 
resorts and coast towns of Fairlie, Largs, Irvine, Ardrossan, and 
Ayr. The company are also joint owners with the London and 
North-Western, Midland, and Caledonian, of the Portpatrick and 
Wigtownshire Joint Railways, which, connecting at Castle Douglas 
with the Glasgow and South-Western branch from Dumfries, run 
west through Newton Stewart to Stranraer, with a branch to Wigtown. 
From Stranraer an excellent service of fast paddle boats crosses 
the channel to Lame, the passage of nearly 40 miles being accom- 
plished in two hours by the Princess Victoria and Princess May, 
The other lines owned by the company are for the most part short 
connections from Kilmarnock and the coal districts to the coast 
towns. The direct route from Kilmarnock to Glasgow b jointly 
owned with the Caledonian Railway. 

(2) Travellingr Facilities. 

(a) Services between Chief Towns, — ^There is probably no 
railway in the British Islands which serves its district so well as 
the Glasgow and South-Western. Taking Glasgow as a centre, we 
see, in the table presented below, how admirably the various points 
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of importance on the system are served. Especially is this the case 
with Kilmarnock, Dumfries, and Carlisle, which towns get the benefit 
of the through expresses to and from the Midland line — some of the 
smartest trains to be found north of the Border. Then there are 
trains to Greenock and Ardrossan for the watering-places down the 
Clyde, and to Ayr, which though, with few exceptions, not quite up 
to a 40 miles an hour standard, are yet really excellent, considering 
their short course and the comparatively small populations 
served. From Stranraer to Carlisle (106 j miles) over a very heavy 
course in 3 hours 2 minutes is a fine piece of work, consider- 
ing that the Portpatrick Joint Railway is at present only a single 
line. 

The table below shows the company's train services between 
Glasgow and the principal points on the system : — 



l^^^ttr^^n 


MUes. 


Number of Trains at or over 


Fastest 
Hr. Min. 




Glasgow 


35 Miles 
an hour. 


40 Miles 
an hour. 


45 Miles 
an hour. 


Remarks. 


and 


Down. 


Up. 


Down. 


Up. 


Down. 


Up. 




Kilmarnock 

Dumfries . 
Carlisle . 

Greenock . 

Ardrossan . 

Ayr 


24i 

8aJ 
ii5f 

32 

4IJ 


5 

5 
5 

5 

4 

2 


6 

6 
6 

3 
9 

4 


5 

4 
5 

None 

2 
I 


6 

6 
6 

None 

4 
3 


3 

3 
3 

None 

I 
None 


5 

5 
5 

None 
None 
None 


31 

1 44 

2 27 

40 

40 

1 


( Nine other trains 

< at from « to 40 
( m.p.h.tiv#Paisley. 

Two others ditto. 

Two others ditto. 

rOne of the up 

< trains runs on 
( Mondays only. 

1^ Several of these 
■ trains run on Sat. 
( or Mon. only. 
j Numerous trains 
( about 30 m.p.h. 



What has been said of the through expresses on this line will 
apply equally well to the local trains. They are fast above the 
average, and run with frequency and great punctuality. For instance, 
the stopping trains are allowed only just over the hour to run from 
Carlisle to Dumfries — a distance of over 33 miles. This is certainly 
not surpassed on any other railway. As regards punctuality, the 
writer travelled over 1,000 miles a week on this system for some time 
during the summer of 1889, and found the local trains running with 
almost absolute punctuality — not five per cent, being over 3 minutes 
late. 

(b) Rolling Stock and General AccoMMODATiON^—lht 
accommodation offered is good, as a rule, throughout the system. 
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On very few branches is any old stock to be seen, and in general the 
coaches supplied by the company are some of the best in the 
kingdom. Pullman Day Cars (at first class fares) and Sleeping Cars 
run in connection with the Midland trains. The third class b 
frequently supplied with lavatory conveniences. Most of the coaches 
are lighted by gas, and some are warmed by hot-water pipes in 
winter; both of which improvements, we believe, originated with 
this company. The Automatic Vacuum brake is used, the signal- 
ling is excellent, and the permanent way in particularly good 
condition. The line has a very high character for safety, and it is 
not within the writer's memory that anyone has lost his life from 
causes beyond his own control while travelling on the system. In 
other ways, too, the company sustain their all-round first-class 
reputation. The stations are equal to all traffic requirements, which 
is not the case, as a rule, on the other Scotch lines. St. Enoch 
(Glasgow), both stations at Paisley, Kilmarnock, Ardrossan, Dumfries, 
etc., are all fine structures, and we very much doubt if there is a 
town of the same importance in the kingdom with so handsome a 
station as Ayr. The company are also the owners of three hotels. 



(3) Locomotive Work. 

(a) Speed, — The booked speeds on the Glasgow and South- 
western main line are generally high. Between Carlisle and 
Dumfries the timing is just under 50 miles an hour for the trains 
which do not stop (39 minutes is the best), while those which stop 
at Annan are invariably allowed 43 minutes, including stop, for the 
33 miles. The best trains get only 70 minutes between Dumfries 
and Kilmarnock (58 miles), which is just short of 50 miles an hour; 
and from Kilmarnock to Glasgow (24J miles), a most difficult piece, 
only 31 to 33 minutes is usually allowed. 

The coast lines present us with nothing quite so good as the 
main line, although lately some very smart short runs have been 
inserted in the time table. The best of these are well above 45 miles 
an hour, and in some few cases exceed 48. Ardrossan to Paisley 
(Canal) in 28 minutes (23J miles) and Paisley (Gilmour Street) to 
Prestwick in 41 minutes (30J miles) are excellent. 

{b) Gradients, — Perhaps on no line in Great Britain can the 
effect of gradients be so well studied as on the Glasgow and South- 
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Western. Here in a short course of 115 miles we have 33 miles of 
level, 58 miles of moderately steep road, with one or two banks 
quite long enough to enable us to test their effect on speed, and 24 
miles of some of the steepest main-line gradients in the king- 
dom. It becomes, therefore, a matter of importance to give these 
gradients with more detail than usual, and this we shall now pro- 
ceed to do. In the ** Actual Performances " section will be found 
some noteworthy examples of the work done on these stretches of 
line. 

From Carlisle to Gretna Junction the South-Western trains run 
over the Caledonian Railway (described elsewhere). Thence the 
line rises \ mile at 170 to 115J mile-post, followed by ij miles level, 
and then 5 J- miles of level and easy descent, varying from level to 
I in 750, but most of it i in 300. It then ascends i mile at i in 
240, and descends nearly a mile at i in 300 to the 107th post. To 
post 105 is an easy rise for \\ miles, followed by \ mile up at 
I in 200, after which is a short rise at the same inclination and 
level. Thence to 99 J post is i in 200 rising, after which the line 
undulates for J mile, and then falls 2 miles at i in 150. Thence 
to Dumfries is almost level throughout. 

From Dumfries to Glasgow the accompanying gradient profile 
gives full information as to the rise and fall of the line. The 
section from Dumfries to Kilmarnock, especially for trains coming 
from Dumfries, is a very difficult one to work. For nearly 40 miles 
after leaving Dumfries there is no chance for high speed. The 
locomotive is kept pounding away at a long, though not very steep 
bank. The run mentioned hereafter in 65 minutes from Dumfries 
to Kilmarnock may, therefore, be adjudged one of the best in the 
writer's experience. Between Kilmarnock and Glasgow is very 
severe. The worst gradients are against the south-going trains, but 
the train going to Glasgow has a disadvantage to set off against this, 
in that it cannot run over the last few miles of descending grades 
at any great speed, on account of the line traversing the suburbs of 
Glasgow, where careful running is necessary. Reference to the 
"Actual Performances" section will show that some magnificent 
work is done on this piece. 

(c) Locomotives, — The working of such fast trains over such a 
trying road demands high-class locomotives. These the Glasgow 
and South-Western have in plenty. Indeed, we may say that no 
railway company in the kingdom have such an averagely powerful 
stock of engines. Every one can perform what is known as the 
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15-coach test, and no one other line can say this oiall its locomotives. 
Particulars are given below. We will therefore content ourselves 
here with saying that the design (that of Mr. Smellie) of all the 
types is unusually neat and symmetrical. The colour adopted is a 
dark green. Several of the latest class are fitted with a smoke-box 
extension ; all the recent passenger locomotives have a leading 
bogie, and no engines on the system have domes. There are scarcely 
any tank engines on the line. The company's experience with 
brakes has been singular. Starting with, perhaps, the best possible 
brake — the Westinghouse — they discarded it in favour of the 
Automatic Vacuum. This action was probably due to Midland 
influence. The present Locomotive Superintendent is Mr. Manson 
(late of the Great North of Scotland Railway). Dimensions of the 
various classes are as under : — 







Diameter 


Number of 




Class. 


Description. 


of Driving Cylinders. 


Entines 


Remarks. 






WheeU. 


in Class. 








Ft. in. 


Inches. 






Passenger . 


Four-coupled 


7 


18 by 26 


About 20 


Bogie. 


Do. 


Do. 


6 9 


18 by 26 


12 




Do. 


Do. 


60 18;' by 26 
6 8 i8i by 26 


24 


Bogie. 


Do. 


Do. 


About 20 


Bogie. 



As the 6 feet 8 inch class at present performs nearly all the 
fastest express work of the line, we give the following additional 
dimensions : — 

Heating surface, 1,206 square feet (1,105 tubes, loi box); 
grate area, 16 square feet; boiler pressure, 150 lbs.; weight on 
coupled wheels, 29 tons 2 cwts. ; total weight, 43 tons 11 cwts. ; 
weight of tender, 27 tons 12 cwts. 

(</) Actual Performances, — Though the G. & S. W. loco- 
motives had not the opportunity of engaging in the Railway Race 
of 1888, they have, notwithstanding, done such excellent work that 
one feels sure they would have given a good account of themselves 
if the necessity for doing so had then arisen. As it is, we have so 
many praiseworthy performances on this line that, for the sake of con- 
venience, we will divide them into three sets. In the first place we 
shall take Carlisle to Dumfries as showing the work done on a level 
road. Two of the writer's best performances on this railway were 
from Carlisle to Annan, stopping at the latter station, 17^ miles, 
in 20 minutes 9 seconds, with 13 coaches, and. from Annan to 
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Dumfries, 15!^ miles, in 17 minutes 57 seconds, also with 13. Not 
so good, but still excellent, was Carlisle to Annan (stopping) in 2 if 
minutes, with 17 coaches, and with 15 coaches in 2o| minute^ ; as 
also, Annan to Dumfries in 19 minutes 11 seconds with 18 coaches. 
All the above are really remarkable performances, and the same may- 
be said of Carlisle to Dumfries in 36! minutes (33 miles) with 12 
coaches (passing Annan in 19 J minutes). More recently, Carlisle 
to Annan (stopping) was done in 19 minutes 33 seconds; and Annan 
to Carlisle in 19 minutes 34 seconds, both with light loads, and from 
Carlisle to Dumfries with 12^ coaches in 36 minutes 7 seconds 
(passing Annan in 19 J minutes). 

From Dumfries to Kilmarnock the line is a comparatively steep 
section, as may be seen by reference to the gradient profile. Yet on 
this route some fine work was noticed — and, in fact, is demanded, 
from the timing of the express trains, 70 minutes only being allowed 
to get over the distance of 58 miles between these points. The 
following results of journeys made by these trains show how the 
booked time was improved on, even with heavy loads behind the 
locomotive. Dumfries to Kilmarnock was covered, with 14 coaches, 
in 68 J minutes (58 miles); with 12 coaches in 66 J minutes (passing 
New Cumnock at the top of the incline, 37 miles, in 44 J minutes); 
and a magnificent performance with 13^ coaches in 65 minutes 
7 seconds — thus gaining 5 minutes on booked time — passing New 
Cumnock in 44 minutes 28 seconds, must not pass unrecorded. 
From Kilmarnock to Dumfries was frequently covered in 65 to 68 
minutes, but the loads were generally lighter, consisting of about 
10 coaches. 

Kilmarnock to Glasgow, 24 J miles, is exceedingly severe, and 
some creditable performances were done over this section, which has 
also the disadvantage of running through the suburbs of Glasgow 
for the last few miles. Curiously enough, pilot engines are not used 
here to anything like the extent that prevails on the Dumfries to 
Kilmarnock piece. St Enoch to Kilmarnock was done in just over 
32 minutes by engine 56 and 8 coaches; and Kilmarnock to 
St. Enoch by engine 57 and 14 coaches in 33! minutes, including 
two slight slacks after passing Dunlop (7! miles), which was got 
through in 14! minutes after leaving Kilmarnock ; by engine 66 and 
i2|- coaches in 32 minutes, passing Dunlop in 14 minutes; by 
engine 70 and 14 coaches in 31 minutes 12 seconds, including a 
slack near Glasgow. But superior to any of these, and fit to rank 
with the very best performances furnished by other lines^ are the runs 

K 
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from Kilmarnock to Dunlop (passing) in i2f minutes (yf miles of 
the steepest grades) by engine 68 and 1 2\ coaches ; and by engine 
89 and 17^ coaches (no pilot assistance) from Kilmarnock to 
Glasgow in 32^ minutes, passing Dunlop in 14^ minutes. On this 
last occasion the speed up the grades of i in 70, etc, scarcely at all 
fell below 30 miles an hour. Few of our uphill performances have 
equalled this — none have surpassed it Among the " express " 
lines the Glasgow and South-Westem attains a very honourable 
place. 

Details of three performances on this company's main line are 
given below. They illustrate the working of their express trains 
perhaps at its best. 



(I) CARLISLE TO DUMFRIES, 33 MILES, IN 36 MINUTES. 



Stations. 


Mis. Chn«. 


Hme due. 

P.M. 


Time Actual. 


Remarks. 




H. 


M. 


s. 




CarUsle . dep. 


— 


6 18 


6 


84 


68 


Engine 68, 


Rockliffe . 


« 




4 7 


— 


6 


40 


26 


6f ft. bogie. 
Load, 1 2| coaches. 


Floriston . 






2 


— 


6 


42 


33 


Gretna 






2 39 




6 


45 


10 


Strong side wind. 


Gretna Green 






78 




6 


46 


19 




Domock . 






5 5 




6 


51 


42 




Annan 






2 79 




6 


54 


40 




Ruthwell . 






3 32 




7 


I 


46 




Racks 






3 46 




7 


6 


32 




Dumfries 


. arr 




3 72 


6 68 


7 


11 








(2) DUMFRIES TO KILMARNOCK, 58 MILES, IN 65 MINUTES. 



Stations. 


Mis. Chns. 


Time due. 


Time Actual. 








P.M. 


H. 


M. 


s. 




Dumfries . dep. 




8 16 


8 


81 


88 


Engine 53, 


Holywood . 






3 32 




2 


26 


40 


6f it. bogie. 


Auldgirth . 






4 16 


— 


2 


3> 


25 


Load, 1 3i coaches. 


Closebum . 






3 69 




2 


36 


4 


Rails wet. 


Thornhill . 






2 58 


— 


2 


39 


30 




Carronbridge 






326 




2 


44 


5 




Sanquhar . 






8 49 




2 


53 


50 




Kirkconnel 






3 27 




2 


57 


33 




New Cumnock . 






7 36 


— 


3 


6 







Old Cumnock . 






5 27 


— 


3 


II 


19 




Auchinleck 






2 2 


— 


3 


13 


20 




Mauchline . 






4 32 




3 


17 


15 




Hurlford . 






7 51 


— 


3 


24 


30 




Kilmarnock . . arr. 


I 6x 


8 86 


8 


86 


89 
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(3) KILMARNOCK TO GLASGOW, 24! MILES, IN 32} MINUTES. 



Stations. 



KiliDamock 
Kilmaurs 
Stewarton 
Danlop . 
Lugton . 
Caldwell . 
Nitshill . 
Kennishead 

St. Enoch . 




Mis. Chns. 


Time due. 
p. M. 


Time Actual. 


Remarks. 




H* M» S* 






3 29 


4 4 40 


Engine 19, 


2 18 




4 8 57 


6} ft. bogie. 


3 20 




4 14 48 


Load, 1 7^ coaches. 


2 15 


— 


4 19 


Strong side wind. 


2 25 


— 


4 21 53 




I 51 




4 23 46 




6 67 


— 


4 30 51 




I 25 




4 32 12 




4 47 


4 a 


4 37 27 
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III. 

THE MANCHESTER, SHEFFIELD AND 

LINCOLNSHIRE. 

(i) General Description of the Line. 

This system at present has rather more than 300 miles of 
railway, and is also one of the largest canal-owning companies in 
the kingdom. Like the Lancashire and Yorkshire, it acts in great 
measure as a feeder of the main trunk lines. Starting from 
Manchester, it runs in an eastwardly direction to Penistone, from 
which point one line diverges through Barnsley and Ulceby to Great 
Grimsby and New Holland (for Hull), while another, which is in 
reality the main route, bends southwards to Sheffield, and further 
on joins the Great Northern main line at Retford, for Peter- 
borough and London. Two unimportant agricultural lines owned 
by the company are those from Lincoln and Retford vid 
Gainsborough to Bametby. But perhaps the most important part 
of the system is the joint line owned by the company with the 
Midland and Great Northern. This section is known as the 
Cheshire Lines, and comprises a through route from Manchester to 
Liverpool, and from Manchester vid Chester to Wrexham, over the 
new Dee bridge. Among its offshoots are the routes from 
Manchester to Wigan, and from Liverpool and Manchester to 
Southport. The Manchester, Sheffield and Lincolnshire Company 
work this joint piece. 

At present, as stated above, the Manchester, Sheffield and Lin- 
colnshire is only a feeder for more important companies. But the 
directorate is extremely ambitious, and new projects are being 
launched in all directions. Northwards a connection is sought 
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with Blackpool and Preston; westwards it is intended to fuse 
many of the smaller Welsh railways in the interests of the Man- 
chester, Sheffield and Lincolnshire Company, while southwards 
most important schemes are in hand. The company have already 
obtained Parliamentary sanction to extend their system to An- 
nesley, and it is sought in the present session to continue this 
line through Nottingham and Leicester to Quainton, near 
Aylesbury, at which point the Metropolitan Railway (the London 
ally of the Manchester, Sheffield and Lincolnshire, having 
the same chairman) is already established. This far-reaching 
scheme, which has passed through the ordeal of the House of 
Commons, will seriously affect the Midland and Great Northern 
companies. A new and effective competition for Leicester, 
Nottingham, and Sheffield, will threaten the Midland, while the 
Great Northern Company, although preserving their present access 
to both Sheffield and Manchester by running powers which, by 
agreement, the Manchester, Sheffield and Lincolnshire engage to 
afford them, will doubtless lose a good deal of valuable traffic 



(2) Travellingr Facilities. 

(a) SERyicES between Chief Towns, — Regarding Manchester 
as the centre of the system, we see from the table below that with 
few exceptions the towns on the company's lines are well served. 
Bamsley, Chester, and Grimsby are, however, not treated so well 
as they should be. But these deficiencies are fully atoned for 
by the superb services between Manchester and Liverpool in com- 
petition with the North-Western and the Lancashire and Yorkshire 
companies. 

The towns to the east of Manchester are by no means well 
served from Liverpool. To take rather more than two hours as the 
fastest time to Sheffield (76J miles), and the rest of the trains 
generally much longer, is the reverse of creditable ; and Barnsley, 
Hull, Grimsby, etc., are of course much worse off even than this. 
Liverpool is also only moderately connected with the towns on the 
Great Northern system and London, owing doubtless to the 
recognised futility of competing with the London and North- 
Western for the traffic to the Metropolis. Manchester, however, 
in this respect comes out well, and we may perhaps refer at a later 
stage to the state of the competition on each of the three routes. 
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Punctuality on the Manchester, Sheffield arid Lincolnshire line 
proper is very good, except for the slower expresses, which stop 
more frequently. On the Cheshire Lines section between Manchester 
and Liverpool we possess at once perhdps the fastest, most 
frequent, and most punctual services in the.' kingdom. The table 
referred to above showing the train services is here given :— 
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Except in the neighbourhood of Manchester and Liverpool, the 
company have very little local traffic, and what they have is conducted 
in much the same way and at similar speeds to those which prevail 
on other English railways. 

(d) Rolling Stock and General Accommodation. — The 
passenger rolling stock of the Manchester, Sheffield and Lincoln- 
shire Railway is fairly good throughout. The carriages in the 
through trains arc exceedingly well equipped, the thirds being well 
cushioned and roomy, with a larger amount of window space than 
usual, and the seconds and firsts being almost up to the best 
specimens running on other lines. The latter class is generally 
ornamented in fancy woods, and is frequendy provided with lavatory 
accommodation. Almost alone of the lines north of the Thames, 
the Manchester, Sheffield and Lincolnshire Company have adopted 
an electrical means of communication between the passengers and 
the officials of the train. Dining saloons, owned joindy with the 
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Great Northern, are run twice daily each way between Manchester 
and London. The only shabby rolling stock on the line is seen 
occasionally in the slower trains, and even here matters have much 
improved of late. The coaching stock used on the Cheshire Lines 
railways is of similar character to that on the Manchester, Sheffield 
and Lincolnshire line proper, and is mostly of the twelve-wheel 
bogie type. 

In other respects the accommodation given by the company is 
tolerably good. The Automatic Vacuum brake, after some years' 
use of the simple variety, has been adopted. The termini at Man- 
chester and Liverpool are well adapted to traffic demands, and most 
of the roadside stations on the main line are superior to the English 
average. The company have been rather unfortunate as regards 
accidents, two of the most disastrous of recent years — Penistone 
and Hexthorpe — having occurred on their line. 



(3) iiocoinotive Work, 

{a) Speed. — The Manchester, Sheffield and Lincolnshire 
possesses some very smartly-booked trains, and also some which 
might be levelled up a little. The best and quickest timing they are 
supposed to do is the series of runs from Manchester to Warrington 
in 18 minutes, a little under 16 miles. This, however, is rarely 
done in daily work. Also, the best trains between Manchester and 
Southport, and the best between Sheffield and Retford and Grantham, 
are timed at decidedly high rates. Warrington to Liverpool is 
generally run over by the fast Manchester service at a booked rate 
of about 45 miles an hour, and this is nothing to boast of. The 
section over the Pennine, between Manchester and Sheffield, with 
light loads, is usually done at a booked speed of 40 or under. 
This is scarcely brilliant. It is, however, worthy of note that this 
line claims the fastest start-to-stop run but one in England. This 
is from Grantham to Retford (33I miles) in 36 minutes, with the 
Great Northern Company's 4.15 p.m. express from King's Cross, 
which, north of Grantham, is worked by Manchester, Sheffield 
and Lincolnshire locomotives. 

(b) Gradients, — The Manchester, Sheffield and Lincolnshire 
main line from Retford, the point where it diverges from the Great 
Northern, to Manchester is very steep. This is particularly so on 
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the latter part of the journey, that is, from Sheffield westwards, 
which is extremely arduous. We give the gradients below in some 
detail. Before doing so, it may, however, be stated that one or 
two of the fastest London to Manchester expresses are run north of 
Gi-antham, on the Great Northern Railway, by the Manchester, 
Sheffield and Lincolnshire locomotives. For description of gradients 
on this section, reference must be made to the article on the Great 
Northern. 

Starting from Retford the line is level for about \ mile, then 
rises f mile at i in 146, undulates and is level for \\ miles, rises i\ 
miles at i in 175, undulates with a slight downward tendency for 2 
miles, rises i mile at t in 150, and is almost level into Worksop. 
It then mounts i mile at i in 150, descends i\ miles gently, and 
rises 3 miles at i in 132 and 140, and after \ mile level mounts 
another mile at i in 179. This is followed by a very short level 
stretch and 3^^ miles of descent at i in 115. This descent is re- 
sponded to by a 3-mile ascent at i in 137 and i in 150, followed by 
2\ miles of i in 144 and 155 down (^ mile easy) into Sheffield. 
The section is, therefore, a moderately hard one, and would be 
harder if the gradients were massed together, as they are west of 
Sheffield. Here the ascents and descents are steep but not long, 
and the impetus from the descents aids a great deal in mounting 
the short ascents. Still, the express speed is distinctly good on 
this section, and would be still more creditable if the trains were 
heavier. 

The accompanying diagram gives full details of the severe gradients 
between Sheffield and Manchester. The express trains running 
over this section do some good work. Their loads, however, are 
not heavy, and their booked times are not nearly so difficult to 
follow in practice as the work accomplished on the Preston to 
Carlisle section of the North-Westem or on the Caledonian main 
line. 

Beyond Manchester, on the Cheshire Lines route there is 
nothing worth speaking of. To Warrington is practically level, 
and thence to Liverpool is only a trifle harder, part of the 
distance being composed of undulations of i in 200, or there- 
abouts. 

(c) Locomotives, — The locomotives on the Manchester, Shef- 
field and Lincolnshire are painted green, and are generally of rather 
unprepossessing appearance. The latest type, however, cannot, in 
fairness, be thus described, as they are of very handsome design. 
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They are also capable of excellent work, as will be seen below. 
It is very singular that in their dimensions this most recent type 
adopted by the company should be so different from the standard 
express engines with single driving wheels of only a few years 
back, built by Mr. Sacr^. Details of the principal dimensions 
are as under : — 



Dimensions. 



Diameter of drivers . 

Cylinders . 

Heating surface (tubes) 

Ditto (hre-box) 

Ditto (total) 

(xrate area 

Weight on drivers or coup 



ft.y in. 
in. 
sq. ft 
sq. ft. 
sq. ft. 
sq. ft. 
ed wheels . tons, cwts. 



Total weight, working order 



tons, cwts. 




Coupled. 



6 9 
18 by 26 

1. 179 

99 
1,278 
18-85 
32 I 
46 o 



((tj Actual Performances, — Some splendid work has been 
done on this line. Most of it is claimed by the 7 feet 6 inch single 
class, although it is stated that one of the new coupled engines has 
taken a light special from Manchester to Aintree (35 J miles) in 
34 minutes^ while an engine of the same type has gone from Grant- 
ham to Retford in 33 J minutes with 10 coaches, and climbed 
the steep bank out of Sheffield with 7 coaches, performing the first 
17 miles in the good time of 26 minutes. The singles have run from 
Grantham to Sheffield in 62 minutes (5 6 J miles) with 7 coaches, 
slacking to 10 miles an hour over the Retford curve ; and from 
Manchester to Sheffield, also with 7 coaches, 41 J miles, in 48 minutes, 
thus showing how easy it is to observe the booked time of 59 
minutes. But their best chances are on the fast 18 minutes run 
from Manchester to Warrington (15 J miles). As stated elsewhere, 
this run is rarely done in the booked time, but exceptions are far 
from wanting to this statement. On one occasion the distance was 
covered, with 1 1 coaches, in 1 7 minutes 43 seconds, and we believe 
it has been done in 1 5 minutes 44 seconds. If this be so, we can 
fairly credit the Manchester, Sheffield and Lincolnshire with the 
finest short run from start to stop ever performed. The 40 minutes 
trains, which run through between Liverpool and Manchester by the 
straight line at Warrington, very often perform the journey in 37 and 
38 minutes, and it was done on one occasion in 35 minutes. The 
loads, however, are very light. 
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A few extra details of the run from Manchester to Warrington in 
17 minutes 43 seconds, with 11 coaches, are given below: — 





Engine 501, 


7 FT. 6 IN. Single. 




Stations. 


Mis. Chns. 


Time Dae. 


Time Actual. 








P.M. 


H. M. s. 


ICanohester . 


. dep. 


— 


7 SO 


7 80 88 


Urmston . 




4 79 




7 37 " 


FlixtOD 




I 21 


— 


7 38 24 


Irlam 




2 10 




7 40 30 


Glazebrook 




I 18 




7 41 45 


Padgate . 




4 24 


— 


7 46 6 


Warrington . 


. arr» 


I 63 


7 48 


7 48 16 



We also subjoin further details of the run referred to above 
from Grantham to Retford in 33 J minutes, with 10 coaches : — 



Engine 561, 6 ft. 9 in. Coupled. 



Stations. 



Orantham .... dep, 

Barkstone 

Hougham 

Claypole 

Newark 

Carlton 

Crowpark 

Tuxford 

Betford 

(Dead slow through station) 



Mis. Chns. 


Time Due. 


lime Acttial. 




I'.M. 


H. M. H. 




4 4 


4 6 80 


4 20 


— 


4 " 55 


, I 68 




4 13 32 


3 68 




4 16 54 


4 62 


— 


4 21 7 


6 20 




4 26 54 


' I 


— 


4 27 52 


4 41 




4 32 54 


6 56 


4 40 

(topasi) 


4 40 18 
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IV. 

THE GREAT NORTHERN. 
(i) Qeneral Desoription of the Ldne. 

This system is about 650 miles in length, and owns as its pro- 
portion of joint lines about 120 miles more. It forms one of the 
three great competing routes from London to the North. The main 
line runs very directly from King's Cross to Shaftholme, about four 
miles north of Doncaster, where it connects with the North-Eastern 
system. From this trunk numerous lines branch off to east and 
west, of which the most important are : — From Hatfield to St. Albans, 
Dunstable, and Luton ; from Hitchin to Cambridge ; from Peter- 
borough through Spalding, Boston, and Louth, to Grimsby, with 
branches to Lynn, Spilsby, Skegness, and Mablethorpe ; from Grant- 
ham to Nottingham, with a continuation to Derby, Uttoxeter, and 
Stafford ; from Grantham to Lincoln ; and from Doncaster zn'd 
Wakefield to Leeds. Dissociated from the main line are the com- 
pany's small but important branches in South Yorkshire. The chief 
of these are : — From Ardsley to Bradford ; from Wakefield via Dews- 
bury and Batley to Bradford, with extensions to Halifax, and vid 
Thornton to Keighley ; and from Leeds to Bradford. Leicester and 
Nottingham are reached from Newark over this company's line, and 
lines owned jointly with the London and North-Western Company. 
Then the company are joint owners of the Great Northern and Great 
Eastern Joint Line, which is of small importance to the Great 
Northern, but is the means of giving the Great Eastern a northern 
outlet. Besides these, there are numerous suburban lines serving the 
outskirts of London. Recently the Great Northern have arranged to 
become joint owners with the Midland Company of the Eastern and 
Midlands Railway. This line we shall again refer to when we come 
to discuss the Midland Railway. 

(2) Travellingr Facilities. 

(a) Services between Chief Towns, — One would indeed 
be very hard to please did one find fault with the Great Northern 
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train service. By many it is looked upon as the very best in the 
kingdom ; and there is no doubt that, with one or two others, it 
deserves this distinction. The table given on p. 158, showing the con- 
nections between London and the chief towns on the system, renders 
further remarks almost superfluous. Peterborough, Cambridge, 
Grantham, Nottingham, Lincoln, Doncaster, York, Leeds, Bradford, 
Wakefield, and many .other towns, are in full enjoyment of most 
admirable services; and by the aid of the North -Eastern, North 
British, and Manchester, Sheffield and Lincolnshire companies, the 
important points off the company's own line are abundantly provided 
for. In the table below we do not mention those towns outside the 
Great Northern system to which other lines compete, as we think it 
will be more convenient to make our comparisons at a later stage, 
so as to show how the great lines leading from London to the North 
compete to the many points of importance served by them in 
common. These comparisons are made in tabular form, under the 
heading of Competitive Traffic, in the concluding section of this 
work. There is, however, no competition worth speaking of to some 
of the important towns in the North- East of England served by the 
Great Northern and North-Eastern, or by the Great Northern and 
Manchester, Sheffield and Lincolnshire companies. Such towns 
are, for instance, Hull, Sunderland, and Newcastle. The services to 
the two former towns are fairly good, and indeed, so far as the 
Great Northern controls the running of the trains, excellent. Sunder- 
land can be reached either vid Durham (269 miles), vid Newcastle 
and Shields (286 J miles), or vid Newcastle and Pelaw (280^ miles). 
The best trains are by the last-mentioned route, and take about 6J- 
hours on the journey. Hull is reached either vid Selby (205), vid 
Doncaster (196 J), or vid the ferry at New Holland (179!^. miles). 
The Selby and Doncaster routes give the quickest connections, in rather 
over 4.} hours. To Newcastle (268J- miles) the services are all that 
can be desired. Ten trains each way daily exceed 35 miles an hour, 
and there are six down and seven up over 40. The fastest takes 
just over 5^ hours. 

Admirable services have also been established, with through 
carriages, to the smaller towns of Yorkshire and East I^ncashire. 
Huddersfield (188 J miles) has good connections, the best train being 
allowed only just over four hours. This service is conducted vid 
Sheffield by the aid of the Manchester, Sheffield and Lincolnshire 
and Lancashire and Yorkshire companies. Burnley, Accrington, 
and Rochdale, all just over 200 miles from London, are treated 
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almost equally well, the best trains exceeding an inclusive speed of 
40 miles an hour; while to Halifax (about 195 miles) the service is 
fast and frequent, and almost as good as that accorded to such large 
towns as Leeds and Bradford. 

It is not alone, however, on the main line of the Great Northern 
that we find such splendidly developed express services. Most of 
the branches have their own express trains at creditable speeds, 
connecting at the various junctions with those of the main line. 
Such branches are those from Hitchin to Cambridge ; Grantham to 
Nottingham \ Grantham to Lincoln ; and Newark to Nottingham. 

The punctuality of these splendid services is still good, though 
not what it used to be several years ago. There is no doubt that 
during the summer season the arrivals at King's Cross are dis- 
tinguished by great want of punctuality ; and it is only in the winter 
that the up trains are strictly punctual. In a pamphlet published 
two or three years ago, entitled Great Northern Speeds^ it was 
sought to prove that the Great Northern was at the time still a 
punctual line, even in summer. We are, however, fortunately in a 
position to disprove this too comprehensive statement. The Return 
of Punctuality supplied to the House of Commons for the year 
1890 shows, in the case of this company, the express and Scotch 
traffic separately. We give an abstract of this return below for three 
representative months, showing the punctuality at various seasons 
of the year : — 



Punctuality of 


Great 


Northern 1 


Railway Long-distance and 




Scotch Trains. 












Descrip- 


Under 


From 


From 


From 


From 


From 


From 


Over 


Montlu. 


tion of 


3 mins. 


3 to 5 


5 to 10 


10 to 15 


15 to ao 
late. 


aot0 25 


351030 


30 mint. 




Train. 


late. 


late. 


late. 


Ute. 


late. 


late. 


late. 






Per cent 
to toul. 


Per cent 


Per cent 


Per cent 


Per cent 


Per cent 


Percent 


Percent 
to tocaU 




Scotch 


29 


6 


18 


9 


17 


8 


5 


8 


May, 1890 • 


Long- 




















distance 


39 


12 


22 


10 


8 


3 


3 


2 


«* 


Scotch 


8 


I 


8 


7 


10 


8 


10 


48 


July, 1890. 


Long- 




















distance j 32 


II 


24 


14 


8 

7 

2 


4 


4 


3 


November, 
1890 .1 


Scotch 
Long- 
distance 


8 


6 


7 


13 


12 

8 


8 

2 


39 

2 



As, however, it may be alleged that most of this lateness may be 
ascribed to the trains having been handed unpunctually to the 
Great Northern by the North-Eastem or the Manchester, Sheffield 
and Lincolnshire, we may state in disproof that the return gives 
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further down a statement of the precise amount of unpunctuality due 
to the Great Northern Company alone. Here it is : — 



Punctuality of Long-distance and Scotch Trains after Deducting 
Detentions from Fog, Storm, or Waiting Connections. 



Months. 


Descrip- 
tion of 
Train. 


Under 

3 mills. 

late. 


From 

3 «0 5 
late. 


From 

5 to 10 

late. 


From 

xoto 15 

late. 


From 

iStoao 

late. 


From 

aotoa5 

late. 


From 
as to 30 

late. 


Over 

3omins. 


May, 1890 < 


Scotch 
Long- 
distance 


Percent 

to touL 

66 

56 


Per cent 
6 

12 


Percent 
16 

• 


Percent 
8 

7 


Percent 
3 

4 


Percent 

2 

2 


Percent 


2 


Percent 
to toul. 


I 


July, 1890 


Scotch 
long- 
distance 


56 

45 


12 
12 


15 
21 


6 
II 


4 
5 


3 

2 


I 

3 

I 

I 


2 
I 


November, 
1890 . 


Scotch 
Long- 
distance 


61 
52- 


7 


16 
20 


9 
? 


3 


I 

I 


2 
I 



Our statement, therefore, is proved exactly by figures supplied by 
the company. But the return does not deal with down trains from 
King's Cross, which are much more punctual than the up, as may 
be seen from a return for 1892 including down as well as up trains, 
nor does it touch the branch-line fast services, which are exceedingly 
punctual. Hence our remarks above to the effect that the " punc- 
tuality is still good, though not what it used to be several years ago." 

The table referred to above showing the services between 
London and the chief towns on the system is here given : — 



Between 




Number of Trains at or over 








London 


Miles. 
5^ 


35 miles 
per hour. 


40 miles 
per hour. 


45 miles 
per hour. 


Fa 


ste&t 
Min. 


Remarks. 


and 


Down. 
6 


Up. 
6 


Down. 

5 


Up. 
6 


Down. 
I 


Up. 


Hr. 




Cambridge . 


I 


I 


17 




Huntingdon . 


58J 


3 


2 


2 


2 


I 


I 


I 


II 


C Fastest train 


Peterborough 


76} 


17 


21 


16 


20 


14 


19 


I 


25 


\ connectt by 
C ftKp carriage. 


Grantham 


105A 


20 


23 


19 


22 


16 


17 


I 


57 




Nottingham . 


127I 


II 


10 


10 


8 


6 


3 


2 


32 




Lincoln . 


130 


8 


8 


5 


2 


I 


None 


2 


45 




Retford . . 


1384 


14 


12 


12 


II 


8 


6 


2 


40 




Doncaster 


156 


15 


15 


H 


14 


10 


7 


3 


2 




York . . 


188 


15 


II 


12 


10 


5 


4 


3 


45 




Wakefield . 


'75 


10 


II 


10 


6 


6 


4 


3 


30 




Leeds 


i«*5i 


10 


II 


8 


6 


4 


4 


3 


50 




Bradford 


192 


10 


8 


7 


4 


3 


3 


4 


3 




Dewsbury . 


181} 7 


9 


7 


4 


I 


I 


3 


59 
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The local services of the Great Northern are, with those of the 
London and North- Western, as certainly the best in England as the 
Glasgow and South- Western Company's are in Scotland. Great 
frequency of trains, great speed, and great punctuality might well 
describe this company's local arrangements. Other lines are content 
to run their local trains at an inclusive speed of but litde over 20 
miles an hour. The three companies we have named think nothing 
of running up to 30. As instances look at the Great Northern 
Company's 7.50 a.m. from Peterborough, which stops at every station 
down to Retford, getting there in two hours, a distance of 62 j^ miles ; 
the Glasgow and South- Western Company's 2 p.m. from Carlisle, 
which makes Kilmarnock (91^ miles of hilly road) in 3 hours 18 
minutes, stopping everywhere ; and, most wonderful of any local 
train in the world, the London and North-Westem Company's 
6.50 a.m. from Carlisle, which stops at every station to Oxenholme, 
and yet does the 50 miles of mountain road in 90 minutes. Not 
less admirable than the speed and punctuality of the Great Northern 
local trains is the rolling stock, which is well lighted (except on the 
London suburban trains, where electricity is slowly coming in) and 
upholstered in tasteful style. 

{p) Rolling Stock and General Accommodation. — The 
rolling stock and general accommodation of the Great Northern is 
of the very highest class. We have previously spoken of the carriages 
on the branch lines in terms of great praise. The main-line stock, 
consisting principally of 6-wheeled vehicles, is almost equally worthy 
of praise. The company are now busy fitting the third-class 
carriages with lavatory accommodation, and this is already supplied 
on the East Coast Joint Stock in rather a novel way. A corridor 
runs down one side of the vehicle, and provides means of access to 
two lavatories — one at each end. The upholstering and fittings 
could hardly be improved upon, being executed in the best materials 
and in the best taste. The first class is not quite so good, and 
must be considerably improved before equalling the London and 
North-Westem types. Some new firsts, however, lately built for the 
East Coast Joint Stock, are most pleasingly decorated and provided 
with comfortable lavatory accommodation ; the second-class coaches 
employed in that traffic are also of a very fine description. Two 
i2-wheeled dining-cars run each way between London and Leeds 
and Manchester. Those running to Manchester are jointly owned 
by the Manchester, Sheffield and Lincolnshire Company, and are 
probably the finest cars running in this country. 
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In other respects the Great Northern Company serve the public 
very well. The line is one of the best north of the Thames for its 
signalling arrangements, and although the simple vacuum brake was 
long used, the automatic variety has at last made its appearance. 
The permanent way is in first-class condition, and few fatal accidents 
have occurred for some years. The station accommodation is 
generally adequate, but might be improved at one or two of the 
larger towns and junctions on the company's system. 

(3) Locomotive Work. 

(a) Speed, — Before glancing at the results achieved in actual 
working we will consider for a brief space and in a general manner 
the booked speeds which the Great Northern engages on paper to 
perform in practice. It may at once be stated that the general level 
of this company's performances stands higher than that of any other, 
but perhaps not so much so as is generally imagined. It gives us, on 
its short system of about 800 miles, a bewildering profusion of fast 
runs, and presents us with almost as many examples of express speed 
as the much more extensive systems of the Midland and North- 
western Companies. This to a certain extent explains the high and 
well-merited reputation of the Great Northern as an express line. 
Its advocates are never weary of pointing out how much more 
express mileage it has in proportion to its length than any other line. 
But this indiscriminate praise needs great qualification. The Great 
Northern has a main line nearly 200 miles long, and over it is 
conveyed a fair share of the traffic to Scotland, Leeds, Bradford, 
Sheffield, Manchester, Nottingham, Hull, and all the Newcastle 
district passengers. The North-Western over its main line carries 
the Scotch traffic for 300 miles ; the Irish for about 250 ; Liverpool 
and part of Manchester, about 200 : and a fair share of the 
Birmingham district for a little more than 100 miles. The 
opportunities and obligations of each line to run express traffic do 
not thus seem greatly dissimilar, and are at any rate far from being 
so disproportionate as the difference in the total lengths of the respective 
systems. The fact is, the North- Western's long system is composed 
in great part of suburban and branch lines, to run express trains 
over which would be absurd and anomalous, while the Great 
Northern consists mostly of through or important routes, over which 
not to run express trains would be a reproach. Of course, we are 
far from saying there is anything of this sort in the case of the Great 
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Northern Company. Exactly the reverse. The extraordinary 
number of express journeys run daily on their system fully satisfies 
all demands. 

Looking, then, in a general way at the booked speeds, we find 
that there is a very large number of trains which easily tops the 50-miles- 
an-hour mark between I^ndon (King's Cross or Finsbury Park) and 
Peterborough or Grantham. The best to Peterborough takes 87 
minutes (down) and 86 minutes (up) for '](i\ miles; but on Mondays 
only there is an extraordinary train which is timed to run from 
Peterborough to Finsbury Park (7 3 J miles) in 80 minutes. To 
Grantham the best down train gets 119 minutes ; the best up 1 1 7 
only. Between Peterborough and Grantham the down trains are 
not very quickly timed on account of gradients, but several up trains 
are only allowed 33 minutes for the 29 miles. 

North of Grantham the same high pressure is maintained. In 
fact here, as further south, trains with a booked speed of under 50 
miles an hour seem less numerous than those over that figure. On 
the shorter runs, such as Grantham to Newark, Grantham to Retford, 
Doncaster to Wakefield, the speed rules very high, just as it does 
south of Grantham on such stretches as Hitch in to Peterborough, 
etc. The longer runs are also superb. Examples are easily found. 
Grantham to Doncaster (50J- miles) in 56 minutes down and 58 
up ; and to York (83 miles) several times under 100 minutes, give 
evidence of the characteristic energy of the line. On the branches 
also, such as from Grantham to Nottingham and Lincoln, and 
Hitchin to Cambridge, the work is most spirited, and falls little short 
of a booked speed of 50 miles an hour. 

The loads taken by these quickly-timed trains vary considerably. 
Few of them, however, are really lightly loaded, and quite 80 per 
cent, of the main -line expresses average 13 carriages or more. 
Thus not only are the Great Northern expresses very quickly timed 
but they are also heavily loaded. In spite of this, however, the 
use of pilot or assistant engines is forbidden even on the heaviest 
trains. We believe the Great Northern is the only line in 
England which never uses two engines on a train. In this 
respect it offers a striking contrast to its rival and neighbour, 
the Midland, which seems to seize with alacrity every opportunity 
for tacking on an assistant locomotive. 

{b) Gradients, — The Great Northern main line gradients are 
moderately hard, as may be seen by reference to the accompanying 
gradient profile of the line from London to Grantham. From 
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this point the line descends gradually for 1 1 miles, and is almost 
level for 1 1 more, then rising for 6 miles mostly at i in 200. This 
brings us to post 133, and thence to Retford (138 J miles) is chiefly i 
in 200 and i in 178 falling. From here to York (with the exception 
of i|^ miles up and one mile down of i in 198, between posts 147 
and 151), the line is one of the most level stretches in the kingdom. 

It is customary in describing the gradients of the Great Northern 
main line to exaggerate their importance. The line is moderately 
hard and nothing more. The gradients, we think, are disposed more 
to aid the down than the up trains, and it will be noticed that the 
best runs on the Great Northern, in actual daily practice, are 
performed by the down expresses. 

The route leaving the main line at Doncaster for Leeds and 
Bradford is of a different character altogether. Between Doncaster 
and Wakefield there are two steep bits, a seven-miles rise and a four- 
miles fall averaging i in 150, and after Wakefield we rise five miles 
to Ardsley, falling thence four miles of i in 100 into Leeds. From 
Ardsley the Bradford line is almost mountainous, rising for eight 
miles on gradients of i in 70 to i in 132 to 750 feet above sea, and 
dropping four very steep miles (two of which are i in 50 to i in 60) 
into Bradford. From Doncaster to Bradford, therefore, is a very 
difficult piece to work over. 

(c) Locomotives, — On looking at the speeds demanded and the 
gradients to be overcome, one would imagine that what the Great 
Northern wanted would be a locomotive of considerable power 
combined with excellent speed qualities. This is exactly what the 
company possess. The 8 feet singles, the dimensions of which we 
give below, are splendid engines, and have for more than twenty 
years worked the Great Northern traffic to admiration. Recently, how- 
ever, it has been deemed advisable to supplement these by a more 
powerful class, having inside cylinders 18^ by 26 inches, 7 feet 6 inch 
single driving wheels, and without bogie. Of course, neither of 
these types possesses the great hauling capabilities of, say, the Cale- 
donian four-coupled bogies, or the large North- Western compounds. 
Still, their adaptability to pull extremely fast and heavy trains over 
easy grades is unquestioned, and many of the best performances 
recorded have been done on the Great Northern Railway. 

Among the other classes of passenger locomotives on the system 
may be mentioned the 6 feet 6 inch coupled types, with 17^ by 
26 cylinders. These do excellent work, but are not often employed 
on the very fastest trains. Then we have the old 7 feet singles with 
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17^ by 24 cylinders, which in their day have done performances 
worthy of much more powerful types. Frequently the minor ex- 
presses are worked by a 5 feet 6 inch front-coupled class with 17-J- 
by 24 cylinders. In the London suburban district, the local traffic is 
worked by tank engines, which, with some of the faster local trains, 
running for some distance without stop, have attained to 60 miles 
an hour between stations — ^a very high speed for a tank engine. 
All the engines on the line are painted a grass green ; and those 
employed for the fastest traffic are, we think, in general compactness 
of design, more striking than those of any other company. The 
brake in use is the Automatic Vacuum. 

The Great Northern locomotive stock is maintained in first- 
rate condition under the careful superintendence of Mr. Patrick 
Stirling of Doncaster. This gentleman has adhered to the " single " 
type of passenger locomotive through evil and good report, and has 
been well rewarded. His locomotives are' to-day, perhaps, more 
economical in coal consumption, and more favourably known for 
their general performances than any others. Further dimensions 
of most of the types mentioned above are given in the subjoined 
table : — 



Dimensions. 



Cylinders . . .in. 

Diameter of driving wheels ft., in. 
Heating surface Tubes sq ft. 

M ,. Box 

,. ,, Total 

Grate area 



»» 



Weight available for ad- ") . 
hesion . . > '°"»- 

Total weight of engine . tons. 



8 ft. 


74 ft. 


Singles. 


Singles. 


18 by 28 


18I bv 26 
7 ft. 6 in. 


8 ft. 


936 


936 


109 


109 


1.045 


I.04S 


17J 


i8'4 




Tons. Cwts. 


'7 


17 8 




Tons. Cwu. 


45 


40 13 



6ift. 


sift. 


Coupled. 


Coupled. 


I7iby 26 


i7i by 24 


6 ft. 6 in. 


5 ft. 6 in. 


836-9 


8236 


924 


92-4 


9293 
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(i) Actual Performances, — We will now give a few instances 
of actual daily work on the Great Northern system, and at the outset 
have some difficulty in treating the great mass of material before 
us, scarcely knowing what to accept and what to reject. It may 
somewhat simplify matters if we give the outlines of some of 
our best performances on this line, passing over at present the 
details of uphill running, which are referred to more at length at 
a later stage. 
L 2 
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The majority of the Great Northern performances have, of course, 
been done by the 8 feet singles. This class is responsible for the 
following fine work : Grantham to London in iiyf minutes, with 
8i coaches ; London to Grantham (105 J) in 116 minutes 58 seconds, 
with 12 coaches (including a signal check near Peterborough which 
delayed the train 2 J- minutes), further particulars of which are given 
below; the same run, but with 17^ coaches and only i engine, in 
126^ minutes, passing Potter's Bar in 19 minutes 38 seconds, Hat- 
field in 25 minutes 5 seconds, Hitchin in 39 minutes 51 seconds, 
Huntingdon in 66 minutes 8 seconds, and (after a signal check), 
Peterborough in 88 minutes 4 seconds ; Peterborough to Finsbury 
Park (73J miles) in 75^ minutes, with 10 coaches, on the up 
10.40 a.m. (Mondays only) ; Hitchin to King's Cross, with 9^ on, 
in 35 minutes (passing Hatfield in 16 minutes 41 seconds after 
passing Hitchin); Wakefield to Doncaster, with 13 coaches, in 
22 minutes 24 seconds (19 miles), starting and stopping; Doncaster 
to Grantham (5o|) in 62 minutes with 14 coaches, passing Retford 
in 20 minutes 53 seconds and Newark in 41 minutes 34 seconds after 
starting, and then being badly checked three times by signal ; Peter- 
borough to Grantham with 13 on, in 3 if minutes (29 miles). 

The 7 feet 6 inch and 7 feet singles have also done very note- 
worthy performances. To run from Peterborough to King's Cross 
in 83 minutes 13 seconds with a 7 feet 6 inch single and 13 coaches 
is brilliant work. Further particulars of this excellent run are given 
below. With the smaller singles, some of the best records are those 
of Mr. Rous-Marten, given in his Notes on the Railways of Great 
Britain, He states that on one occasion the 76^ miles between 
London and Peterborough was run in 88 minutes, with a load of 159 
tons, and on another that Huntingdon to Finsbury Park (56I miles) 
was done in 66 minutes with no fewer than 16 coaches. 

All the above, highly creditable as they are, are simply everyday 
Great Northern performances. But, as explained in our remarks on 
the North-Eastern Railway, a locomotive should be judged by its 
best, and not by its average, performances. Now the best work the 
Great Northern has ever given us was in the race to Edinburgh in 
August, 1888. Here some extremely fine work was done; and the 
best performances, especially between London and Grantham, were 
quite on a par with the records of the three other companies con- 
cerned. Grantham to York was not quite so good as London to 
Grantham, although suflftciently fine work was done on that piece. 
We reproduce below a complete statement of the running during the 
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month. Attention is particularly directed to the run of August 35lh, 
in which London to Grantham {105}) was covered in 105 minutes. 
We believe the figures should be 106 minutes ; but in any case it is 
a hard matter to decide whether this or the Norlh-Eastem run from 
York to Newcastle in 80 minutes is the better, or whether either of 
them quite comes up to the West-Coas; records described elsewhere. 
The average daily performances on the Great Northern are, without 
doubt, superior to the North -Eastern, whatever may be the opinion 
as to the relative merits of the best performance on either line. We 
now give the statement referred to above. It ha.s previously appeared 
in the columns of the Engineer. 
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II.— Grantham to York, 82 miles 55 chains. 
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In addition to the statement showing the running of the down 
special Scotch express for August 1888, we append below a few 
extra details of two runs from daily practice referred to briefly above. 
It will be observed that the second run reads from the bottom 
upwards. 
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V. 

THE MIDLAND. 
(I) General Description of the Line. 

The Midland Railway, extending over some 1,300 miles, ranks 
second in importance to the North-Westem. It is the most 
ubiquitous of our lines, stretching its arms in all directions — the 
greater part of its far-reaching system consisting rather of valuable 
branches than of lines of merely suburban importance. Almost 
alone of the English lines the Midland Railway has been 
fortunate in finding an historian to chronicle its marvellous record of 
enterprising development. The late F. S. Williams, in his Midland 
Railway : its Rise and Progress, has, in a picturesque and romantic 
manner, told the history of the line's fortunes. From the London 
terminus at St. Pancras the main line extends through St. Albans, 
Luton, Bedford, Wellingborough, Leicester, Chesterfield, Sheffield, 
Normanton, Leeds, Keighley, Skipton, and Appleby to Carlisle. 
Alternative routes to the North leave this trunk at Kettering, going 
round through Melton and Nottingham and joining the main line ' 
again north of Trent Junction ; and at Chesterfield, running through 
Staveley and rejoining at Masboro*. At frequent intervals along 
this stretch there are most important branches on both the right and 
left. They are as under, taking those leaving on the right 
first : — 

From Bedford to Hitchin (this line gave the Midland access over 
the Great Northern to King's Cross before the Bedford to London 
section was built) ; from Kettering to Cambridge vid Huntingdon ; 
from Leicester through Melton and Stamford to Peterboro', and 
thence over a piece of line jointly owned with the Great Northern to 
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Wisbech and Lynn ; from Trent to Nottingham and on to Newark 
and Lincoln in the North-East, and Mansfield in the North ; and 
branches from two or three points to Otley and Ilkley. In addition 
to the above, the company run into York station over the North- 
Eastern metals. 

Many of the above branches are very important, but those 
leaving the main line on the left side are much more so, and in 
several cases form main routes in themselves. Such is the line 
leaving Trent for Derby, the Peak district, and Manchester, with a 
branch at Miller's Dale to Buxton, and connections to the Cheshire 
Lines at Stockport for Warrington and Liverpool, and to the Lancashire 
and Yorkshire by a loop in Manchester, thus uniting the Midland 
system with the great towns of Lancashire, and giving it an 
alternative route to the North, joining the direct main line at 
Hellifield. The Midland expresses between London and Manchester 
and Liverpool take this route via Derby, but it has not yet been 
thought expedient to put on an express for Scotland viA the Peak, 
Manchester, and the Lancashire and Yorkshire line. Under existing 
arrangements, the Midland contents itself with running its own 
engines and trains from Manchester and Liverpool to Carlisle, 
there connecting with its Scotch allies. 

Another important section is that leading southwards from Derby 
through Burton, Birmingham, Worcester, Cheltenham, and Gloucester 
to Bristol, with a branch at Mangotsfield for Bath and the Somerset 
and Dorset Joint Line, which is described below. This is practically 
a main line in itself, as it affords a means of placing North-East and 
North- West England in touch with the South-West Many small 
branches leave this line. Among these are the lines from Burton 
to Leicester ; from Birmingham to Leicester vici Nuneaton ; from 
Water Orton to Wolverhampton ; from Barnt Green to Ashchurch 
via Evesham ; from Ashchurch to Malvern vid, Tewkesbury ; and 
several smaller branches. There is also the isolated line from 
Hereford to Swansea via Brecon. 

These are the leading offshoots of the Midland on the west side 
of the trunk line to the North. But, in addition, there are many 
other lines of less importance. Such are those from Bedford to 
Northampton ; from Leicester to Rugby ; from Clay Cross to Derby ; 
from Shipley to Bradford ; from Skipton to Colne ; and from Settle 
Junction to Lancaster and Morecambe, with a line (jointly owned 
with the Furness Company) diverging from this at Wennington for 
Camforth. There is, in addition, a multitude of lines covering 
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Derbyshire and Nottinghamshire with a network, but many of these 
are more valuable as mineral lines than as routes for passenger 
travel, for which reason we do not further allude to them here. 

The Somerset and Dorset line referred to above is jointly owned 
with the London and South Western Company, and continues the 
Midland connections from Bath southwards through Shepton Mallet 
and Wimborne to Poole and Bournemouth. At Evercreech a line 
branches off for Bridgwater vid, Glastonbury, at which point another 
line leaves for Wells. The Ashby and Nuneaton Joint Railway is 
owned with the London and North Western Company, and the 
Cheshire Lines are jointly held with the Great Northern and 
Manchester, Sheffield and Lincolnshire. Arrangements are also 
being made with the Great Northern for acquiring jointly with 
that company the Eastern and Midlands Railway, extending from 
Lynn to Yarmouth, with branches at Melton Constable to Cromer 
and to Norwich. 

It will thus be seen that the Midland is essentially a line of 
through routes, affording connections from London to Leicester, 
Nottingham, Sheffield, Leeds, Bradford, Manchester, Liverpool, and 
Scotland; from Liverpool and Manchester to Scotland, Leicester, 
Nottingham, Birmingham, and Bristol ; and from Birmingham to 
nearly every town of importance in England and Scotland. No 
other line connects so many populous centres so directly one with 
another. This is partly the result of having (unlike the Great 
Northern and London and North Western) all the large towns on the 
main line, and partly in consequence of the company's excellent 
services, which we now proceed to discuss. 



(2) Travellingr Fctcilities. 

(a) Services betiveen Chief Towns, — No line in England 
surpasses the Midland in the quality of its express services. This, 
as previously stated, is greatly due to the fact that many of the 
largest towns in England are on its main line. If this were not the 
case, we certainly should prefer both the Great Northern and North 
Western services to the Midland, both as being more frequent, 
and, where competition occurs, faster. The company's Scotch 
expresses in their journey North can pass en route Nottingham, 
Leicester, Sheffield, and Leeds, thus placing these four towns not 
only in connection with London, but at the same time giving them 
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an excellent service as among themselves. This the Great Northern 
and London and North Western cannot do, as all along their main 
lines no towns half the size of any of these four occur. 

Perhaps the best way to give an idea of the Midland services 
will be in the form of tabular statements, showing those (i) 
from London to Luton, Bedford, Leicester, Nottingham, Sheffield, 
Leeds, Bradford, Carlisle, Derby, Manchester, Blackburn, Bolton, 
Warrington, Liverpool, Burton, and Birmingham ; (2) from Man- 
chester to Carlisle, Derby, Nottingham, Leicester, Birmingham, and 
Bristol ; (3) from Liverpool to the same places ; (4) from Leeds to 
Sheffield, Nottingham, Leicester, Birmingham, Bristol, and Carlisle ; 
and (5) from Sheffield to Birmingham, Bristol, Nottingham, Leicester, 
York, and Carlisle. These ^y^ tables will give a general, and at the 
same time accurate, idea of the Midland services between the chief 
towns on the company's system. Attention is specially directed to 
the excellent services between London and Nottingham, Sheffield, 
Leeds, and Bradford. These could hardly be improved. Those 
from London to Manchester and London to Carlisle (for Scotland) 
are also very fine, although scarcely up to the mark demanded 
by Great Northern and North Western competition. The same 
may be said of the London to Liverpool services, which are in 
themselves good, but only poor when compared with the North 
Western Company's. From Liverpool and Manchester to Bristol a 
good service is rendered, but here again the shorter route taken by 
the Great Western and London and North Western trains gives 
them nearly all the traffic. Liverpool and Manchester to Edinburgh 
is good as far as Carlisle, but the slowness of the North British 
Company from that point renders competition with the London and 
North Western and Caledonian futile. Thus at several points the 
Midland is beaten, and this not so frequently because its trains 
are slower than those of its rivals, but because it competes over 
longer routes and under less advantageous conditions. Few 
instances of really bad services occur on this railway. Perhaps 
those between Leeds and Leicester and between Sheffield and 
Leicester are the worst cases. 

In one direction the Midland Railway deserves great praise. It 
was the first company to introduce express cross-country travelling, 
and the convenient services from Scotland, the North-East of England, 
Liverpool and Manchester to Birmingham, Bristol, and the South- 
west of England are now very popular with the public. For some 
time the Midland was the only line which laid itself out for this 
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kind of trafRc, but sereial oT our leading tines, particularly the 
\oTth Western, have since done much for the public in (his respecL 
We now give the tabular statements refeired to above : — 
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We regret to state that want of puDctuality, especially in 
summer, mais these fine services. In winter, and when there is 
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no press of traffic, the Midland manages pretty well Discipline, 
however, seems to fall to pieces directly the summer tourist traffic 
commences, and the present writer has on several occasions noticed 
the 25 to 30 express trains daily entering St. Pancras aggregate from 
600 to 700 minutes late in arriving at that station. The year just 
ended has been much better than some of those preceding it, 
when Midland punctuality sank to a very low ebb. The line, of 
course, has to encounter many difficulties, and has, besides, the 
misfortune to work its Scotch traffic in connection with the 
North British. But the London and North Western, which is a 
much more punctual line than the Midland, has many more obstacles 
to overcome. It also works in connection with other companies ; 
it runs expresses in connection with boats from Ireland; and its 
trains are not " solid " ones, like those on the Midland, but are 
composed of through carriages for its chief towns, which nearly all 
lie off the main line, thus necessitating much shunting at junctions, 
which is altogether avoided on the Midland — most of whose trains, 
like the Leeds and Bradford expresses, run right through without 
attaching or detaching a single carriage en route. The Midland 
management should, therefore, persist in endeavouring to enforce 
punctuality. On the railways south of the Thames, where punctuality 
is much below par on all the lines, it matters less than on a system 
which has to strain every nerve in the struggle with its rivals on 
either side, as in the present case. We have known the Midland 
actually delay its Scotch express about 15 minutes to attach a 
horse-box. What would they say to this on the North Western ? 
They would not think of doing such a thing, and in fact the 
express trains on the London and North Western are not allowed to 
convey this class of traffic. This should be the same on the 
Midland. 

If we look simply to the carriage accommodation provided, the 
Midland local services are probably as good as any in the kingdom. 
But there are other things to consider, and one does not find on 
this line the frequency and speed of the local trains to which the 
Great Northern and North Western accustom us. One noticeable 
point is the small amount of suburban travelling for so large a 
system. At Birmingham, Sheffield, Manchester, etc., the company 
have very little short-distance traffic, and even in the Metropolis the 
amount is only moderate. 

(b) Rolling Stock and General Accommodation. — ^The 
accommodation provided on the Midland Railway is excellent All 
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the carriages used for branch-line or local trafRc are very roomy and 
comfortable ; and if the stock were somewhat better lighted, it would 
take rank with the very best in the kingdom. The suburban carriages 
in the London district are brilliantly lighted by gas, and are very 
comfortable vehicles. 

The carriages used for the express traffic are upholstered in similar 
fashion to those on the local trains, except that some of the first- and 
third-class compartments are supplied with lavatory conveniences. 
The lavatory for third-class travellers was originated by the Midland, 
and the practice has since been adopted by the Great Northern, 
North Western, Great Western, and Glasgow and South Western 
companies. As an alternative to the first-class compartment the 
company run a large number of Pullman cars out of St Pancras 
daily, including occasional dining-saloons, in which refreshments of 
various kinds are served at a reasonable figure. These, however, 
are not much patronised — Englishmen so far not having become 
accustomed to American habits. The accommodation is, in general, 
comfortable for both classes, but casual examination will show that 
the through coaches of both the London and North Western and the 
Great Western — at any rate, for first-class passengers — are superior 
in upholstery and finish to those of the Midland. Many of the 
latter company's firsts are without lavatory, and the decoration (and 
in many cases the lighting) is poor. In this last particular we 
are glad to find that the Midland, which so long persisted in lighting 
its trains with oil, while the North Western used gas, is now trying 
the latter as an illuminant. Several improvements introduced by the 
company, such as the bogie truck and the " clerestory " or 
" monitor ** roof, have found more or less favour with the public. 

For many years the Midland Company have run no second-class 
carriages on any of their trains. In the last few years their policy 
in this respect has been followed, either partially or wholly, by several 
other English and Scotch railways. Public feeling seems inclined 
to favour the total abolition of the intermediate class ; but if this be 
done without a simultaneous reduction of first-class fares, no benefit, 
but rather inconvenience, results. As regards the saving to the 
company obtained by hauling lighter trains, this is regarded by good 
authorities as being of small account The Midland Company, in 
abolishing the second-class, succeeded in slightly reducing the dead 
weight of their trains, but their subsequent policy in introducing 
Pullman cars (which have a very large proportion of dead to 
paying weight), and charging an extra fare beyond first-class for the 

M 
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accommodation — thus practically re-introducing the three classes 
again — is rather puzzling and hard to be understood. 

The Midland has a high reputation as a safe Hne, and its 
permanent way is among the best in the kingdom. The con- 
tinuous Automatic Vacuum brake is used on all trains. No 
company provides better station accommodation for its travellers — 
the erections at St. Pancras, Bradford, Manchester, and Liverpool 
being especially fine. The smaller stations are absolutely the best 
in the country, and anyone wishing to see how far in excess of 
requirements such accommodation can be carried should visit the 
Settle and Carlisle section, and admire the structures there. Many 
of these small roadside stations are beautifully decorated with 
flowers and shrubs, for the careful cultivation of which the company 
award prizes to the amount of ;^ioo per annum. 



(3) Locomotive Work. 

{a) Speed, — In the case of the Midland, although we find a 
surprisingly large proportion of most meritorious booked runs, w^e 
miss that extremely high level which is so characteristic of the Great 
Northern services, and find in its place very fine work indeed in 
some parts of the system, and at other points services which are 
nothing out of the common. It is, however, a singular anomaly that 
wherever the Midland gradients are hardest, the speed is best ; and, 
on the other hand, where the route is easy,, the speed is markedly 
below what it is on some of the hillier sections. It should likewise 
be stated that the use of pilot engines on the steeper grades of the 
Midland Railway is excessive, even when the load is scarcely 
sufficiently heavy to warrant their use. We have also to bear in 
mind, in order to avoid the erroneous conclusions of some writers on 
this company's locomotive work, that the very fastest trains on the 
Midland Railway {e.g.^ the Leeds and Bradford and Scotch day 
expresses) are seldom heavily laden. One rarely finds the highest 
speed, severe gradients, and heavy loads concurrently on this 
system. When these do occur, two engines, as stated above, seem 
indispensable. 

From London to Leicester and Nottingham the Midland is 
perhaps at its best. The up and down Scotch day trains do the 
99 miles 9 chains to Leicester in 1 15 minutes, and the Leeds expresses 
run to Kettering from Kentish Town (70 J miles) in 80 and 81 
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minutes, etc., continuing from Kettering to Nottingham (51^ miles) 
in the even hour. The down day express to Edinburgh gets to 
Bedford (49} miles) in 57 minutes, and thence to Nottingham 
(74J miles) in 85 minutes. The down night Highland and Edin- 
burgh expresses also maintain about 50 miles an hour as far as 
Nottingham. All these are, however, as a rule, light trains, except at 
certain seasons of the year. The Manchester expresses are heavier, 
and sometimes run to 15 or 16 coaches. The pace of these trains 
is generally about 48 miles an hour as far as Leicester. Summarising 
the section, we may remark in a general way that the Leeds and 
Bradford expresses, and most of the Scotch, are not, generally 
speaking, heavy trains, and are booked to run at from 50 to 52 miles 
an hour ; while the Manchester and Liverpool expresses, and one or 
two of the Scotch night trains, are heavy and maintain about 48. 
The work done, therefore, is excellent all round. Many of our best 
actual performances mentioned below are on this piece. 

Northwards of Leicester the Midland booked times are, it must 
be confessed, disappointing. As far as Skipton we find few speeds 
at over 48 miles an hour. The average is certainly under that 
figure, even on the easy grades of this part of the system. The 
same remarks hold good of the Leeds and Bradford expresses, the 
speed of which is much poorer north than south of Nottingham. 

After Skipton, however, the Scotch train-running is exceedingly 
good. Over the Settle and Carlisle section the speed of the best seems 
to average about 47 to 48 miles an hour, either going through to Carlisle 
without stop, or with one or two stops included. At Hellifield the 
Liverpool and Manchester through coaches to Scotland increase the 
weight of the main-line train, and necessitate the use of pilot engines. 
The speed, nevertheless, on this section is very praiseworthy, and 
would receive more attention than it does were it not that the North 
Western Preston to Carlisle piece, with its really phenomenal speed, 
is almost parallel. The trains from Liverpool and Manchester to 
Hellifield are now worked by the Midland over the Lancashire and 
Yorkshire metals. These trains are always extremely light. Between 
Liverpool and Blackburn some booked speeds of 50 miles an hour, 
or over, occur. 

The Manchester and Liverpool services run vid the severe 
gradients of the Peak District of Derbyshire. Some of the trains 
run direct from Leicester without stopping at Trent and Derby ; but 
with these exceptions, which are timed at 46 or 47 miles an hour, and 
are light, the others are, as a rule, timed at under 45 miles an hour. 

M 2 
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This may not be bad over such a trying course, but compared 
with what the Midland does elsewhere, and what is accomplished 
by the North Western and Caledonian companies over their steep 
sections, it scarcely shows up well. From Marple and Stockport the 
Liverpool carriages go forward alone. The trains are light, and 
the gradients easy. Occasionally booked speeds of 50 miles an 
hour are met with. 

The Bristol to Derby line is chiefly of use to the Midland in 
its cross-country services. The trains on this section, which it 
would be wearisome to treat in detail, are seldom timed at a higher 
booked rate than 45 miles an hour. The course is a level one, with 
the exception of the Lickey Incline. Stops are also frequent, and 
there are few long runs. For a cross-country line the speed 
cannot be considered bad, but it might be improved somewhat in 
order to compete with the North Western and Great Western 
routes to Manchester, Liverpool,' and the North, from Bristol via 
the Severn Tunnel. 

(^) Gradients, — The Midland route is almost throughout 
characterised by steep gradients. Although these are generally 
exaggerated when discussed, still there can be no doubt that they 
are much stiffer than are generally found on the lines of its rivals. 
Some of the sections are, however, tolerably easy. Such are — (i) the 
line from Stockport to Liverpool, already described under the 
Manchester, Sheffield and Lincolnshire Railway as a part of the 
Cheshire Lines system. (2) Leicester to Skipton, which forms the 
only fairly level portion of the main line. From Leicester the line 
descends gradually with a few undulations to Trent, from which 
point to Clay Cross is an almost continuous ascent, which, with the 
exception of a few miles of i in 150 and i in 230, is comparatively 
easy. Then for six or seven miles there is a descent of i in 160 
and easier, followed by six miles rise and six miles fall of i in 100 
into Sheffield. The loop line vid Staveley is more or less level. 
From Sheffield to Normanton consists of an easy fall, followed by a 
slightly harder rise, both extending about equal distances ; and from 
the last-mentioned point to Leeds is easy undulating line. Thence 
to Skipton, except for a short piece north of Keighley, is an almost 
continuous ascent, of which the greater portion averages i in 200 to 
I in 250. It will thus be seen that, with the exception of the Sheffield 
loop and the Leeds to Skipton piece, the section is tolerably easy. 
{3) Derby to Bristol, which is a gentle ascent from Burton to Bir- 
mingham, followed by an ascent to King's Norton of i in 300 or 
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steeper. Then comes the Lickey Incline, which is over two miles of 
I in 37 down. This, followed by a short piece of i in 283 down 
and a level bit, brings us to Worcester. From this point the line 
descends with undulations for about 15 miles of 1 in 300 or easier, 
then ascends for eight miles on similar grades, and descends past Glou- 
cester at I in 300 for about the same distance. The line now undulates 
for about twenty miles on very easy grades, finally rising for several miles 
before Mangotsfield on i in 220 or easier. There is then a short 
piece of level, and a descent of i in 70 for a short distance into 
Bristol. This section therefore, with the exception of the Lickey 
Incline, is a comparatively easy one to work. In marked contrast to 
this last-mentioned level piece, however, is its very severe continua- 
tion the Somerset and Dorset Joint Line, which, although not worked 
by either of the owning companies (Midland and London and South 
Western), has engines much like those of the former company. 
The gradients are exceedingly steep, and we briefly describe 
them below. 

P>om Bournemouth the line mounts for a mile on grades of 
I in 100 and i in 198, and then descends three miles on varying 
grades averaging i in 250, but which in parts are i in 50 and i in 60. 
Then there is a gentle rise for i^ miles, followed by two miles at 
I in 75, a mile level, and \\ miles at i in 100 down, bringing us to 
Wim borne. Then for 3^ miles we have undulations, mostly steep, 
followed by 4.} miles of steep ascent, varying from easy grades to 
I in 160 and i in 100 up. This brings us to Spettisbury, after 
which, for a distance of 31 miles, right away to Evercreech, it is 
impossible to classify the gradients, as the grade changes no fewer 
than 119 times in this distance, />., no less than about once every 
quarter of a mile. All we can say is that a slight upward tendency 
is preserved throughout amidst all the varying alternations of ups 
and downs, and that the gradients are extremely severe — i in 80 
being met with very frequently. These extreme rises and falls are, 
however, not so difficult to run over as they would appear to be on 
paper, as the ups and downs are very short, and are never massed 
together. Just after Evercreech the line rises about 2^ miles at 
I in 50, and then descends into Shepton steeply (one mile) on 
I in 55> 6o> 7o» io3> and 157. After Shepton we meet with 3 J- miles 
averaging i in 64 up (part of it is i in 50), followed by about 7 J miles 
of descent averaging i in 75, and composed of all sorts of heavy 
gradients, with an occasional rest in the shape of a short level piece. 
This brings us to Radstock, whence to Bath the line consists of 
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about ^sQ miles steep undulations, \\ miles of descent at i in 120, 
I in 100, and i in 60, two miles of ascent varying from i in 55 to 
I in 330, and two miles of descent at i in 55 to i in 60 into Bath. 
The line, it will be seen, follows the contour of the country pretty 
closely, and is a difficult section to work over, the banks near 
Shepton being the most difficult part of the road. 

There now remain to be discussed the three important sections 
over which express trains run. These are : — 

(i) Derby to Manchester, 

(2) Skipton to Carlisle. 

(3) London to Leicester and Nottingham. 

Each of these sections is extremely hard, and some of the running 
done over them is excellent. 

(i) The Derby to Manchester Hne, of which full particulars are 
given in the accompanying gradient profile, is extremely difficult to 
work. The trains, however, are generally light. If at all heavy, they 
invariably have the assistance of a pilot engine. 

(2) The Skipton and Carlisle line may be fitly compared with the 

Preston to Carlisle section of the North Western. Mr. Foxwell says 

that the North-Western is easier than the Midland for down trains, 

but harder for up. It appears to us, however, that this conclusion 

is erroneous. In order of difficulty, the sections should stand as 

under : — 

(i) Carlisle to Skipton. 

(2) Preston to Carlisle. 

(3) Skipton to Carlisle. 

(4) Carlisle to Preston. 

That this is so will appear when it is remembered that in (i) 
48^ miles of uphill have to be surmounted, in which the train ascends 
from Carlisle (70 feet) to Ais Gill (1,170 ft.) = 1,100 ft. ; (2) about 
37 miles of uphill have to be surmounted, in which the train ascends 
from sea-level to Shap Summit (915 ft.) = 915 ft. ; (3) only 38J miles, 
mostly uphill, occur before the train gets a clear run of 48 i miles 
downhill into Carlisle, and the ascent is only 850 ft, being from Skipton 
(about 300 ft.) to Ais Gill (1,170 ft.); (4) only 31I miles of uphill, 
then a clear descent or level almost all the way to Preston (58^ miles), 
the train also only rising 845 ft. from Carlisle (70 ft.) to Shap 
Summit (915 ft). The gradients from Hellifield to Carlisle are 
clearly shown in the accompanying profile. Between Skipton and 
Hellifield the line rises eight miles on gradients of i in 130 and 150 . 
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and easier, followed by a drop of two miles of i in 215. The 
section throughout equals in severity the Derby to Manchester line, 
referred to above. 

(3) The Ix)ndon to Leicester section, of which we also give the 
gradient profile, is not so steep as either of the foregoing. The 
ascents are never very long at a time, but are in places sufficiently 
trying to demand good work. 

The fast expresses to Leeds and Bradford vid Nottingham diverge 
from the main route at Kettering, thus just avoiding the severe 
Desborough bank. From Kettering the route to Nottingham is, 
however, by no means easy, and starts with a seven-mile ascent, 
chiefly at i in 167. This is followed by about eight miles down, 
mostly at i in 200. Then seven miles ascent, on gradients of i in 143 
and easier, brings us to Oakham, after which there is a short level 
stretch. Thence about 10 miles of falling gradients, averaging 
I in 290, take us past Melton. From here to Old Dalby is an ascent, 
and thence to Nottingham, with a slight rest, the line falls at i in 
200, I in 330 and easier. It will thus be seen that the section is by 
no means easy, and the gradients are massed together in a manner 
sufficiently awkward for heavy trains. The loads, however, on this 
section (Leeds and Bradford expresses j are light, although the run 
referred to in detail later on (from Kettering to Nottingham in 56^ 
minutes with 15 coaches) shows how well Midland locomotives can 
tackle a fast and heavily-loaded train. 

{c) Locomotives. — The Midland Company's Chief Locomotive 
Superintendent is Mr. S. VV. Johnson, of Derby. That gentleman 
has built several of the finest varieties of locomotives running on 
any of our English lines. Until lately he exclusively adopted the 
coupled type, but during the last two or three years numerous 
" singles " have been turned out at the Derby works. As we give 
the principal dimensions in the form of a tabular statement below, 
we will only remark here that all the types are doing work of a 
satisfactory nature. They present an impyosing appearance, and 
in the Paris Exhibition of 1889 many comparisons were instituted 
between the neat-looking English locomotives (among which Midland 
Railway No. 1853 was conspicuous) and the clumsy home-produced 
article of France. Some years ago the Midland engines were painted 
green, but on economical grounds that colour has now been super- 
seded by a dark shade of red. The suburban-passenger and goods- 
shunting work is done by a variety of well-designed tank engines of 
considerable power. 
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The older classes are now rapidly disappearing from the Midland, 
having either been sent summarily to the scrap-heap or renewed with 
larger dimensions. Thus to-day we see apparently only modem 
engines on the company's metals. 

We now present in tabular form the dimensions of the most recent 
types : — 



Name of Class. 



o 

« 2 « 

P 



1868 " singles " 
x8o8 "coupled" 
1754 "coupled" 
1669 "coupled" 



Ft. Ins. 

76 

6 6 

7 o 
7 o 



Heatini; Surface. 
Cylinders. ^'^' ^^' 



Tubes. 



Inches. < 

z8} by 26 I ji23>6 
18 by 26 I 1151-0 

18 by 26 usi'O 

19 by 26 1011-46 



Box. 



117 
iio*i6 
no- 16 
no- 16 



^ 2 

« H 
Pi 



lbs. per 

Sq. in. 

160 

160 

160 






bq. hi. 

1968 
1767 
1767 

17-5 



JS « o 



Tons.Cwts. 

17 10 

37 5 
28 3 
27 19 



^ C fc. 



Tons.Cwts. 

43 4 

41 9 

42 15 

42 16 






Tons.Cwts. 

36 1 
3<5 I 
36 I 



Besides the above classes, which are the latest built on this 
system — with the exception of a type just constructed with 7 ft. four- 
coupled driving wheels, and cylinders i8| in. by 26 in. — the following 
brief particulars of other passenger types built by Mr. Johnson for 
the Midland may be of interest : — 



Engine. 


Diameter of 
Driving Wheels. 


Cylinders. 


Date 
Built. 


Remarks. 






Inches. 






50-54 


6 ft. 6 in. 


17J by i6 


1876 




55-59 


6 ft. 8 in. 


I7i by 26 


1876 




lOI-IIO 


7 ft. in. 


18 by 26 


1877 


Formerly 1347-1356. 


111-115 


6 ft. 6 in. 


18 by 26 


1880 




1282-1311 


6 ft. 6 in. 


\^\ by 26 


1876 




1312-1321 


6 ft. 6 in. 


17 J by 26 


1876 


Bogies. 


I 327- I 346 


7 ft. in. 


18 by 26 


1877 


»» 


1400-1409 


6 ft. 8 in. 


18 by 26 


1879 




1472-1487 


6 ft. 8 in. 


18 by 26 


1880 




1488-1491 


6 ft. 8 in. 


18 by 26 


1880 




1492- I 501 


7 ft. in. 


18 by 26 


1881 




1502 and 1503 


6 ft. 9 in. 


18 by 26 


1880 




1504-1531 


6 ft. 9 in. 


18 by 26 


1881 




1562-1581 


6 ft. 9 in. 


18 by 26 


1882 


Bogies. 


1657-1666 


6 ft. 9 in. 


18 by 26 , 


1883 


i> 



From an examination of the above table it will be seen that, with 
some slight variation in the diameter of the driving wheel, Mr. 
Johnson has of late mainly adhered to a cylinder 18 in. by"26 in. He 
has also rebuilt a well-known type (the 800 class) originated by Mr. 
Kirtley with 17 in. by 24 in. cylinders. To these he has given, in 
some cases, a cylinder 18 in. by 26 in., and in others 18 in. by 
24 in. 
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The Midland locomotives are fitted with the Automatic Vacuum 
brake, and the " 1868'' class of singles have an improved sanding 
apparatus to increase adhesion. 

(d) Actual Performances. — Although not directly concerned 
in the race to Edinburgh, few lines have yielded so many excellent 
performances as the Midland. For convenience sake we divide the 
line into four sections, and illustrate each separately. 

(i) Leicester to Manchester and Liverpool, — The work here, 
although not so good as is found on the other mountainous section 
(Skipton to Carlisle), has still afforded us some good performances. 
One of our best is from Trent Junction to Marple (57^^ miles) in 
70 minutes 55 seconds. On this occasion, with engine 1332 and load 
eight coaches, Derby was passed in 12 minutes (the train running 
through Chaddesden sidings), Rowsley in 3 5 J- minutes, Monsal Dale 
in 46 minutes, and (after several signal-checks) Peak Forest in 
57 J minutes. From Stockport to Liverpool some capital work has 
been done. Formerly the Midland used to run their Liverpool trains 
into Manchester instead of splitting at Stockport. It is on record that 
one of the company's coupled locomotives took the light Liverpool 
portion of the train from Manchester to the other city in 35 minutes. 
The distance is 33-J miles, vid the straight line at Warrington. 

(2) Skipton to Carlisle, — On this section of the Midland excellent 
performances are daily accomplished, though perhaps falling behind 
the superb work done by the North Western and Caledonian 
companies over their mountain sections. We give some sample 
runs. From Carlisle to Appleby, with engines 1578 and 1302, in 
36J minutes (30J- miles) with 19 coaches; Appleby to Hawes, with 
the same engines and load (21 miles), in 28 minutes; Carlisle to 
Hawes in 66 J minutes with 19 coaches and engines 1572 and 1309, 
passing Appleby in 39 J minutes from Carhsle ; Carlisle to Appleby 
(stopping, as in the previous cases), with engines 1580 and 1341 and 

14 coaches, in 36 minutes 7 seconds; Appleby to Hawes, with same 
engines and load, in 28 J minutes, passing Kirkby Stephen in 

15 minutes 5 seconds; Carlisle to Keighley (95 J- miles) in 121 J 
minutes with engine 1574 and 14 J coaches, passing Appleby in 
41 minutes, Hawes Junction in 73 J minutes, and HeUifield in 
99 J minutes ; Hawes Junction (starting) lo Skipton (35 J miles) in 
36 J minutes, with engine 1302 and 19 coaches ; HeUifield to Carlisle 
in 93 minutes 48 seconds with engine 1748 and 15 coaches, passing 
Dent (including a signal-check), in 34^ minutes and Appleby in 
59 J minutes; and Keighley to Carlisle in 119 minutes 23 seconds 
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with engine 1522 and 13 coaches, passing Skipton in i2:|^ minutes, 
Dent in 60} minutes, and Appleby in 84I minutes. 

All the above are high-class performances, but do not equal those 
recorded for the two West Coast companies. Such, however, is not 
the case with a run made from Carlisle to Skipton in 102^ minutes 
with engines 1748 and 803 and 16 coaches, passing Appleby in 
36 J minutes, Hawes Junction in 64^- minutes, and Hellifield in 
90 minutes. Another noteworthy performance was accomplished 
by engine 1309, which ran through Settle 4 minutes 43 seconds 
after passing Horton. This is a distance of 6 miles 22 yards, and 
the speed therefore for that distance averaged nearly 77 miles per 
hour. The load was 19 coaches. 

The best run noticed on this section by the writer was, however, 
one from Carlisle to Skipton in 97 minutes 59 seconds with two 
engines and 14 coaches. On this occasion Appleby was passed in 
36^ minutes, Hawes Junction in 6 2 J- minutes, and Hellifield in 87-J- 
minutes. It is within the writer's knowledge that with a slightly 
reduced load and only one engine the run in the opposite direction 
has been performed in the same time, but, unfortunately, no details 
are available. It is to be regretted that on this section so many 
assistant engines are employed on the express trains. To see two 
engines hauling a comparatively light train, naturally diminishes our 
respect for locomotive work otherwise admirable. The practice, 
unfortunately, prevails all over those sections of the Midland which 
are at all of a hilly character, and might, we think, be abolished, with a 
saving to the company, and without results detrimental to punctuality. 

(3) London to Leicester and Nottingham. — Here we find the 
fastest work on the Midland, though, looking to the easier grades as 
compared with the Skipton to Carlisle piece, we should almost think 
the work inferior in merit to that performed on the mountain road. 
Some of our best examples are as under : — From St. Pancras to 
Bedford in 59 minutes 3 seconds, including a check by signals and a 
dead-stop of J minute, with 13 J coaches arid engine 1477 ; from 
Kentish Town to Bedford in 56 minutes 9 seconds with engine 1499 
and 15 coaches, passing St. Albans in 25 minutes and Luton in 
37| minutes; from Kettering to Nottingham (51 J miles) in 55 
minutes 54 seconds with engine 1337 and 8-J- coaches; from 
Kettering to Kentish Town in 78I minutes with engine 1743 and 
8} coaches, and in 77 minutes 10 seconds with engine 1741 
and 10 coaches, passing Bedford respectively in 25 and 24 J- 
minutes, Luton in 49 i and 49 minutes, and St. Albans in 60 
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and 59^ minutes ; from Leicester to Bedford (stopping), two 
excellent runs with engine 818 and 14 coaches on each occasion, 
doing the 49 J miles in 57 minutes 22 seconds (with a signal-check), 
and in 56 minutes 48 seconds respectively, on both occasions passing 
Market Harborough in 20J- minutes and Kettering in 33I minutes. 

A few of our performances, however, stand out in relief from 
the rest, and may be described as equalling the best efforts of any 
other railway company. Such are the runs from St. Pancras to 
•Leicester, with engines 1477 and 818 and 19 coaches, in 113 minutes 
55 seconds, passing St. Albans in 27^ minutes, Luton in 38^ minutes, 
Bedford in 56 J 1 minutes, and Wellingboro' in 76 minutes ; from St 
Pancras to Bedford (passing), with engine 1740, on the Glasgow 
morning express, load 7.} coaches (49 J miles), in 52 minutes 14 
seconds, passing St Albans in 23 minutes 47 seconds and Luton in 

34 minutes 18 seconds; from Nottingham to St Pancras (124 miles) 
in 138 minutes 26 seconds, including three signal-checks approaching 
London, with engine 27 (single) and 12} coaches, passing Melton in 
23 J minutes, Manton in 40 minutes, Kettering in 58} minutes, 
Bedford in %\\ minutes, Luton in 106} minutes, and St Albans in 
1 17 J minutes. Best of all, however, and perhaps equal to anything 
else in the writer's experience, is the run from Kettering to Nottingham 
in 56 minutes 30 seconds with engine 34 and 15 coaches, passing 
Manton in 21.} minutes, Ashwell in 29 J minutes. Melton in 37 J 
minutes, and Plumtree in 51 J minutes. Further particulars of this 
performance are given below. 

(4) Other and less hilly parts of the system. — Here naturally 
such good work as is accomplished on the main routes of the system 
is neither expected nor found. There is, however, no lack of praise- 
worthy examples. Leicester to Trent has been done (starting and 
stopping) with engine 165 and 12 J coaches in 24 minutes 33 seconds ; 
and with engines 1477 and 818 and 19 coaches in the really 
wonderful time of 22 minutes 35 seconds. This is very fine for such 
a short start-to-stop run (20} miles). Then engine 63 once took 
19 coaches from Normanton to Trent in 82 minutes (65 J miles). 
Sheffield to Leeds (39} miles) has been done by engine 1507 and 
loj coaches, with two signal-checks, in 47 J minutes; the reverse 
direction, also with two checks, by engine 167 1 and 12 A coaches, in 
just under 49 minutes. Keighley to Normanton (2 7 J miles) was 
done by engine 1580 and 15. J coaches, with two signal-checks, in 
32 minutes 37 seconds ; and Normanton to Sheffield (2^\ miles) in 

35 minutes 54 seconds, including two signal-checks, by engine 168 
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and 1 8 coaches. Thus, if the Midland rarely gives us those dazzling 
performances occasionally met with on one or two of the other lines, 
its work is, nevertheless, of an extremely high order. Averagely, 
perhaps, it is as good as any in the kingdom, but its best efforts 
have not touched the best on the North Western and Caledonian 
systems. This inferiority is most marked in running uphill, and is 
all the more singular as the Midland locomotives are generally of a 
powerful type, and should mount their banks more quickly than they 
do. Instead of this, however, there is an appreciable difference on 
ascending grades between the Midland and the North Western, for 
instance, in favour of the latter. On many occasions, as previously 
remarked, the former company find it necessary to employ pilot or 
assisting engines for banks of moderate grades. Having said this, 
there is nothing other than praise for the very fine locomotive work 
on the system, effected, as is seldom the case on other railways, with 
remarkable economy in the consumption of coal. 

We now give details of some of the best of our performances 
referred to briefly above. These details, considered with the in- 
formation given under the head of gradients, will enable the 
student of express speeds to estimate more exactly the work 
done by the locomotive. 

ST. PANCRAS TO BEDFORD. 





Sl Pancras to Bedford (passing) i 


n sai mins. (49! miles) 




with engine 1740 and 7^^ on. 


Stations. 








Mis. Chns. 


Time Due. 


Time Actual. 






A.M. 


Ha J*l* 5a 


St. Pancraa . dep. 


— 


10 80 


10 80 60 


Camden Road 








I 16 


— 


10 33 25 


Kentish Town 








36 


— 


10 33 59 


Haverstock Hill 








54 




10 35 I 


Finchley Road 








I 14 




10 36 37 


West End 








37 




10 37 II 


Child's Hill . 








I 17 




10 3$ 4S; 


Hendon . 








I 66 


— 


ID 40 48 


Mill Hill 








2 30 


— 


10 43 32 


Elstree . 








3 9 




10 47 23 


St. Albans 








7 30 




10 54 37 


Harpenden 








4 67 


— 


10 59 53 


Chiltern Green 








2 49 


— 


II 2 21 


Luton 








2 79 




II 5 8 


Leagrave 








2 33 


— 


II 7 40 


Harlington 
Flitwick . 








4 42 




II 12 3 








2 76 


— 


II 14 32 


Ampthill 








I 43 




XI 15 53 


Bedford 




.pass 




S 2 


11 27 


11 28 4 


(passing) 




(to pass) 
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TRENT TO MARPLE. 





Trent to Marple {viA Chaddesden) 




in 70^} min&. (57^ miles) with 


Stations. 


engine 1332 and 8 coaches. 




Mis. Chns. 


Time Actual. 






H. M. s. 


Trent dep. 




6 68 18 


Sawley 














2 2^ 


5 57 4 


Draycott . 














68 


5 58 4 


Borrowasb 














2 25 


6 41 


Spondon . 














I 18 


6 I 58 


Nottingham Road 














2 51 


6 5 47 


Duffield . 














4 SO 


6 II 3 


Belper 














2 32 


6 13 41 


Ambergate 














2 51 


6 16 20 


Whatstandwell 












2 12 


6 19 7 


Cromford 












. 


2 60 


6 22 3 


MaUock Bath . 














59 


6 23 


Matlock . 














I 14 


6 24 13 


Darley Dale 














2 8 


6 26 25 


Rowsley . 












• 


2 24 


6 28 51 


Bakewell . 












3 30 


6 33 17 


Hassop . 














I I 


6 34 47 


Longstone 














I 25 


6 36 55 


Monsal Dale . 














I 31 


6 39 16 


Miller's Dale . 














2 54 


6 43 13 


Peak Forest 














4 50 


6 50 56 


Chapel . 












3 54 


6 55 3 


Chinley . 














I 68 


6 56 3 


Bugsworth 














I 3 


6 57 42 


New Mills 














2 60 


7 24 


Strines 












• 


I 34 


7 I 50 


Xarple 










arr 




2 5 


7 4 8 



Note. — Ran slowly through Chaddesden Sidings, and was checked by 

signals at Monsal Dale. 



KETTERING AND NOTTINGHAM. 





1 
Run No. I, Kettering to 


Run No. 


a (to be read 




Nottingham, with engine 34 
and 15 coaches (51} miles). 


upwards), 
Kettering, 


Nottingham to 




in 58 1 mins. (60 




in 564 mins. (60 mins. 


mins. allowed), with engine 


Stations. 


allowed). 


27 and xa coaches. 








Mis. Chns. 


1 

Time Actual. 


Mis. Chns. 


Time Actual. 






H. M. s. 




H. M. s. 


Kettering .... 


— 


4 40 8 


5 3 


7 84 87 

(passing) 


Geddington 


5 3 


4 48 25 


2 37 


7 19 53 


Weldon . 




• • 


2 37 


4 SI 15 


3 43 


7 17 I 


Gretton . 




t , 


3 43 


4 54 37 


I 72 


7 12 42 


Harringworth 




, 


I 72 


4 56 18 


5 '6 


7 10 49 


Manton . 




* • 


5 16 


5 » 38 


3 47 


7 6 16 


Oakham . 




, 


3 47 


5 6 3 


3 8 


7 2 48 


Ashwell . 




• 


3 8 


5 9 32 


2 24 


6 59 32 
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KETTERING AND NOTTINGHAM {cantinued). 






Run _ No. I, Kettering to 
Nottingham, with engine 34 
and 15 coaches (51! miles), 


Run No. 
upwards), 
Kettering, 


2 (to be read 

Nottingham to 

in 58} mins. (60 


Stations. 


in 564 mins. <6o allowed). 


allowed), witn engine 27 
and 12 coaches. 




Mis. Chns. 


Time Actual. 


Mis. Chns. 


Time Actual. 






U. M. s. 




Ji« M« S* 


Whissendine . 


2 24 


5 II 45 


2 42 


6 56 57 


Saxby 






2 42 


5 14 3 


3 60 


6 54 4 


Melton . 






3 60 


5 17 30 


3 79 


6 50 2 


Grimston 






3 79 


5 22 3 


2 17 


6 46 14 


Old Dalby . 






2 17 


. 5 24 41 


I 18 


6 43 38 


Upper Broughton 






I 18 


5 26 


2 51 


6 42 15 


Widmerpool . 






2 51 


5 28 42 


2 67 


6 38 53 


Plumtree. 






2 67 


5 31 27 


2 44 


6 34 57 


Edwalton 






2 44 


5 33 47 


2 66 


6 3« 31 


Nottingham 






2 66 


5 36 38 




6 26 12 



CARLISLE AND SKIPTON. 



Stations. 



Carlisle . 

Scotby. 

Cumwhinton 

Cotthill 

Armathwaite 

Lazonby 

Little Sal- 
keld 

Langwathby 

Culgaith 

New Biggin . 

Long Marlon 

Appleby 

Ormside 

Crosby Gar- 
rett 

Kirkby 
Stephen 

Hawes 

Dent . 

Kibblehead 

Horton 

Settle . 
Hellifield 
Skipton . 



Run No. I, Carlisle to Skip- 
ton, with 2 engines and 14 
coaches, in 97 minutes 59 
seconds ^86} uiiles). 



Run No. 2 (to be read upwards), Helli- 
field to Carlisle with engine 1748 and 
15 on, in 93J minutes (76^ miles). 



Ml. Ch. 



Time 
Due. 



I 

2 

3 

5 

2 



16 
70 

13 

40 

72 



I 33 



8 5 

2 35 

2 76 

4 79 

3 17 



9 

3 
6 

4 
6 

5 



70 
21 

9 

56 

I 

17 



10 15 



A.M. 



— I 12 16 

2 57 



Time 
Actual. 

H. M. s. 
12 36 37 

12 40 48 
12 42 30 
12 46 19 

12 50 5 

12 56 II 
12 59 O 

I o 34 



Ml.Ch. 



9 38 

12 56 

15 40 
21 40 



2 
I 
2 

3 

5 

2 

I 

3 
I 

3 
2 

2 

4 

3 



57 
16 

70 

13 
40 

72 

33 

45 
29 
II 

35 
76 

79 
17 



2 9 

(to 
pass) 



I 
I 
I 
I 

2 
2 



39 o 
43 o 
48 55 
53 26 

4 12 
14 36 



3 
6 

4 
6 

5 



21 

9 

56 

I 

17 



Time 
Due. 



A.M. 

4 30 



— I I 25 50 ;; 9 70 — 



2 48 



Time 
Actual. 



Ha 9^ • 



s. 



4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 



■If 



. Remarks. 



Bad slack 
near Scotby. 



49 

44 

43 12 
40 24 
36 42 

30 13 
27 23 

25 57 
22 26 

21 5 

17 54 

14 48 

12 8 

7 2 

r Slight check 

4 3 36 -, I "«*•' Kirkby 
(.! Stephen. 

3 53 14 

3 49 47 

3 40 41 

3 31 45 

3 21 44 
3 15 20 



1=1 
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VI. 

THE LONDON AND NORTH WESTERN, 
(i) General Description of the Line. 

This is the most important railway in England, and covers nearly 
1,700 miles. It is not so extensive a system as the Great Western, 
nor are its main lines studded with so many large towns as the 
Midland, but it is the old established line, and where competition 
exists its route is nearly always the shortest The London terminus 
is Euston, and the main line runs via Watford, Rugby, Nuneaton, 
Stafford, Crewe, Warrington, Wigan, and Preston to Carlisle. 
Numerous branches leave this at intervals, but before considering 
these we will mention some of the principal sections owned by the 
company, which from their importance, are almost main lines in 
themselves. Among these are the alternative route from Rugby to 
Stafford via Coventry, Birmingham, Dudley, and Wolverhampton; 
the Crewe to Manchester line with a continuation into Yorkshire, 
by way of Stalybridge and Huddersfield ; Crewe to Liverpool over 
the Runcorn Bridge, and Crewe to Holyhead via Chester, Flint, 
Rhyl, Conway, Bangor, and the Britannia Bridge. These are all 
sections of the greatest importance, being the direct means of 
connecting Birmingham, Manchester, Liverpool, and Ireland 
respectively with London. From each of them many subsidiary 
lines diverge. Intimately connected with the Birmingham loop are 
the branches from Rugby to Coventry via Leamington and Warwick ; 
from Coventry to Nuneaton ; from Birmingham vid Sutton Coldfield 
to Lichfield ; from Walsall to Lichfield ; from Walsall to Rugeley ; 
and several suburban lines in the Birmingham district. Off the 
Manchester line the branches are generally small suburban lines of 
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great importance for short distance passenger traffic, and this remark 
also extends to the Yorkshire lines in the neighbourhood of Leeds, 
etc. It may here be stated that a line similar to the one which 
connects Manchester with the south by way of Crewe also connects 
it with the north by way of Tildesley and Wigan, there meeting the 
great trunk line to Carlisle and Scotland Several branches leave 
this connecting link to the north and are the means of serving some 
of the important Lancashire towns. They, however, are nearly all 
short stretches, and need not further be described. The Crewe to 
Liverpool line has a few suburban branches in the neighbourhood of 
Liverpool. From Liverpool, as from Manchester, there is a 
connection with the main line at Wigan by way of St. Helen's. 
The Crewe to Holyhead piece differs from the three previous 
important sections in having no suburban branches. The lines 
diverging from it are chiefly used by tourists in the season ; such are 
the sections from Chester via Mold to Denbigh, with branches from 
that point to Corwen and Rhyl in opposite directions; from 
Llandudno Junction to Blaenau Festiniog vt& Bettws ; from Bangor 
to Bethesda ; from Bangor to Afonwen ; from Carnarvon to Llan- 
beris ; and from Gaen^'en to Amlwch. 

Leaving these four main sections, the London and North Western 
possesses besides a very large number of less important branches. 
Starting from London and proceeding northwards these are as 
follows : — On the right hand side — Watford to St Albans ; Leighton 
to Dunstable ; Bletchley to Cambridge, vid Bedford ; Roade to 
Rugby, vtci Northampton ; Northampton to Peterboro*; Northamp- 
ton to Bottesford (jointly with the Great Northern Company), with 
running powers over the Great Northern north thereof ; Rugby vid 
Market Harboro' to Peterboro' with an offshoot at Seaton for 
Stamford ; Nuneaton to Leicester, and Nuneaton to the Charnwood 
Forest district ; Lichfield to Derby viA Burton ; and Low Gill to 
Ingleton. 

On the left hand side the offshoots are of similar importance. 
Among them are — Watford to Rickmansworth ; Bletchley to 
Oxford ; Weedon to Daventry ; Stafford to Shrewsbury ; Warrington 
to Chester ; Lancaster to Morecambe ; and Oxenholme to Kendal 
and Windermere. 

The company have also a very important section leading from 
Crewe southwards through Shrewsbury to Craven Arms, at which 
point one line goes south-west through Knighton and Llandovery to 
Swansea, and another south through Hereford, enabling connections 
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to be formed between Lancashire and the South Wales towns and 
Bristol. Part of this route is owned jointly with the Great Western 
Company. 

Among other joint lints may be mentioned the Chester and 
Birkenhead (Great Western and London and North Western) ; the 
Wigan and Blackburn, which is partly London and North Western and 
I^ncashire and Yorkshire joint ; the Preston and Longridge and the 
Preston and Wyre (this last connecting Preston with Blackpool, etc.), 
which are also jointly owned with the Lancashire and Yorkshire 
Company. 

Besides these numerous lines the North Western possesses very 
considerable running powers over the systems of other companies. 
Thus, by arrangement with the Caledonian, it has power to run over 
nearly the whole of that company's main line. This power is 
occasionally exercised in the case of excursion trains running through 
from one system to the other, which have only one kind of brake 
hose couplings, and which it would be inconvenient to run with the 
other company's engine — the two lines having adopted different 
systems of continuous brakes — the North Western using the Vacuum 
and the Caledonian the Westinghouse. A like practice is followed 
by the Caledonian when the stock is fitted only with their brake— the 
engine of the Scotch company taking the excursion train south over 
the North Western line. 



(2) Travelling Fcu^ilities. 

(a) Services between Chief Towns, — The North Western 
is not nearly in such a favourable position as the Midland as regards 
having large towns situated on its main line. This disadvantage, 
however, is more than counterbalanced by the fact that to most of 
the large towns in the central and western central parts of England, the 
North Western route is the quickest and most direct from London. 
We accordingly find that the ser\'ices to Birmingham, Wolverhampton, 
Northampton, Rugby, Stafford, Crewe, Chester, Holyhead, Birken- 
head, Liverpool, Warrington, Wigan, Manchester, Blackburn, 
Oldham, Rochdale, Preston, and Carlisle (for Scotland) from London 
are excellent, but that the services between some of these towns and 
others are not so good as we find on the Midland, and this because 
they are generally situated off the main line, and thus away from the 
running of the through express services. For instance, Nottingham 

N 
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is only i hour 50 minutes from Leeds (80 miles) by the Midland, 
both towns being on the main route to the north. But Birmingham 
is 2 hours 10 minutes distant from Manchester (83^ miles), both 
being on what are practically branch line^. This inferior position of 
many of the chief towns on the North Western is, however, 
minimised to a great extent by the enterprise of the management, 
which, as will be shown below, has created an excellent train service 
in whatever part of England the system is found. 

Perhaps the best way to give an idea of the services of the 
London and North Western Company w^ill be to furnish a set of 
four tabular statements showing respectively the services (i) between 
London and the chief towns on the system as stated above; (2) 
from Birmingham to Manchester, Liverpool, Leeds, Carlisle ; (3) 
from Liverpool to Manchester, Leeds, Carlisle, and Bristol; (4) 
from Manchester to Leeds, Carlisle, and Bristol. These figures will 
show that few improvements could be effected in any of the 
company's services. From London to any of the towns on the 
main line, to Liverpool and to Carlisle, the service is superb. To 
Manchester the time taken by nearly all the company's trains is 4 J 
hours, while the Great Northern and Midland have only one or two 
trains each in that time. Of course, their routes are both longer 
and harder, and they do all that can fairly be expected of them. 
Indeed, many urge that the North Western should reduce to 
4 hours, and this of course could be easily done. Considering, 
however, that the London and North Western has reduced the 
time on several occasions until it stands at its present figure, we 
hardly think there is pressing necessity to go further now. To 
Birmingham the company's trains offer a lower inclusive speed than 
to any other of their large towns. This is doubtless due to the 
excessive number of stops made by the expresses thither. To 
Holyhead (for Ireland) the service stands in need of improvement. 
The two best up and down trains are limited to first and second 
classes only at express fares. These trains carry the Irish mails 
and run at a high speed. But the third-class trains are poor, and 
the company cannot be complimented on the third-class service to 
Ireland from London, much less from the principal provincial 
towns. 

Coming now to Tables 2, 3 and 4, we find that our previous 
remarks are borne out as regards the services between principal 
towns as among themselves. For this, with one exception, the 
company can certainly not be blamed. The exception is that of 
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Leeds. This town is only moderately connected with Manchester, 
and badly with Birmingham and Liverpool. If the North Western 
thought fit they could arrange with the North Eastern Company 
to run through trains from Newcastle vid Leeds to Manchester, 
Birmingham, and Bristol at express speed and thus establish an 
effective competition with the Midland north-east to south-west 
cross-country services. This has already been done between 
Liverpool, Manchester, and Newcastle, but the services are hardly 
fast enough. These Liverpool to Newcastle trains form, as between 
Liverpool and Manchester, part of one of the most remarkable 
services to be found anywhere. Here, from each end, every 
hour, starts an express which covers the 31 J miles in 40 to 45 
minutes, with one to three or four intermediate stops. The 
Cheshire Lines and L^cashire and Yorkshire offer similar services 
in 45 minutes (with several on the Cheshire Lines in 40 minutes). 
Thus Manchester and Liverpool are connected together by no 
fewer than about 90 express trains daily. 

Besides the cross-country service between Carlisle (for Scotland), 
Manchester, Liverpool, and Bristol, the North Western have 
organised another in the shape of through carriages from Birmingham 
to Harwich in connection there with the Great Eastern Company's 
boats. These trains connect at Rugby with the up Scotch 
expresses. 

Punctuality is a thing for which the London and North Western 
is famous. It is, no doubt, meritorious to work a small system 
with regularity, but to do this with so complex a network as the 
North Western is a task of a different order. Yet few of the trains 
are un punctual — the fastest scarcely ever so. This is in great 
measure due to the excellent and machine like discipline maintained 
on the system. Whenever this company determine to do anything 
we may feel sure it will be done thoroughly. When it was decided 
to run the expresses to Edinburgh in the same lime as the East 
Coast companies, it was generally felt that the North Western would 
fulfil its promise. And the result justified the expectation. During 
the first two months of the running the up express was only once 
late at Euston, while the rival companies' trains were frequently 
behind time at King's Cross. 

We now give the tables referred to above : — 
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Services from and to Liverpool. 
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The local train-services of the North Western may, for speed, 
frequency, and general convenience be described as among the best 
in the kingdom. In the matter of carriage accommodation, how- 
ever, though the stock provided is nearly always comfortable and 
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well lighted, it is yet scarcely so good as that of the Great Northern 
Company. We have already referred to the wonderfully fast local 
train from Carlisle at 6.50 a.m. to Oxenholme Junction. Another 
striking instance we may cite is that from Bedford to Cambridge, 
where a stopping train covers in 56 minutes the 29^ miles, part of 
which is single road. These are scarcely exceptions, as all over the 
system the very greatest attention is paid to the running of local 
trains. 

The company have a very large suburban service in London, 
Birmingham, Liverpool, and Manchester. Here we find the 
coaching stock excellent, and almost invariably well lighted 
with gas. 

(b) Rolling Stock and General Accommodation — The 
carriages provided by the London and North Western Company are 
among the best in the kingdom. We have already alluded to the 
stock used in the local and suburban trains as being remarkably 
good. It is, however, on the main line that we see the best carriages 
on the system. Most of these are of the eight-wheeled type (42 
feet in length) with radial axles, and are perhaps the finest vehicles 
running on any British railway, and, as regards first-class accommo- 
dation at least, they represent simply the best practice of our 
railway-carriage designers. The first-class compartments are up- 
holstered in the most sumptuous and tasteful manner, and in nearly 
every case are furnished with lavatory accommodation. There is a 
considerable difference between these vehicles and those which the 
Midland and some other companies use in their express trains. For 
many years they have been excellently lighted by gas, which is used 
to a large extent on the North Western. On certain trains to Liver- 
pool and Manchester dining-saloons are run, and in these dinner or 
light refreshments can be obtained at a moderate charge. To 
Scotland several sleeping-saloons, furnished with every luxury and 
convenience, are despatched nightly. The company are now 
providing their comfortable second- and third-class carriages with 
lavatory accommodation. The summer of 1893 will see not only 
this company, but the Great Northern and Midland as well, running 
third-class dining cars on their Scotch express trains. 

The coaching stock is now fitted with the Automatic Vacuum 
brake. This was not always so. The history of the North Western 
in regard to brakes is not a very creditable one, the company having 
chopped and changed from one inefficient variety to another more 
than once. For many years theh- most important trains were run 
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under the protection of what is generally known as. the " Emergency " 
Chain-brake — so called from orders having been given that it was 
not to be used except in cases of emergency. In other respects, 
however, the company's safety appliances are quite beyond reproach. 
The signalling of the line is excellent, and the permanent way said to 
be the best in the world. At certain intervals on the main line 
water-troughs, for the replenishment of the locomotive tenders 
while running at speed, are laid between the rails. This practice 
has also been adopted by, among other railways, the Lancashire 
and Yorkshire, and the Pennsylvania Railroad of America. The 
accommodation for passengers at stations is good — especially is this 
so at the larger towns and junctions, such as Rugby, Preston, 
Carlisle, Liverpool (Lime Street), Manchester (London Road 
and Exchange), l^eds, Huddersfield, Chester, Birmingham, and 
several others. At these points fine structures have been erected 
at great cost. 

Broadly speaking, it may be said that railway management has 
approached more nearly to perfection on the North Western than on 
any other line. Its discipline and regular working, considering the 
size and complexity of the system, are nothing short of marvellous. 
Much more complete information on these points than we have 
space to give may be obtained from The Working and Management 
of an English Railway^ by the late general manager. Sir Cieorge 
Findlay. 



(3) Loooxnotive Work. 

(a) Speed. — As in the case of the Midland and Great Northern 
companies, we propose, before citing examples of actual perform- 
ances, to give a brief resumk of the booked speeds set down in the 
time-tables to be carried out in daily practice. We intend to make 
our remarks as general as possible, and avoid going into wearisome 
details. Many of the speeds we are about to mention may not at 
first sight seem so high as those of the rival lines running northwards 
from London. It must in fairness be borne in mind that trains are 
much more heavily laden as a rule on the North Western than on 
the Midland, and are appreciably heavier than even on the Great 
Northern. This very prominent factor in any comparisons that 
may be made is too frequently ignored. It is also just as well to 
remember that to competitive points the North Western system is, 



200 British Railways. 

as a rule, the shortest route, and consequently there is scarcely any 
incentive for the company to resort to excessive speeds. As a 
result, then, we find that although this system possesses perhaps 
the hardest timed trains anywhere, its general average is certainly 
lower than the Great Northern, and a trifle lower perhaps than the 
Midland. In amount of express speed, however, it stands much 
higher than either of its rivals ; and, to sum up, looking at the obliga- 
tions and opportunities of the line to nm express trains, it certainly 
[)errorms its duty as well as either of its neighbours. 

From London to Crewe there is a very large amount of express 
traffic. All of the fast trains, with scarcely an exception, are very 
heavy. The average booked time runs approximately to 50 miles 
an hour, some trains being as high as 53^, and others averaging about 
48 or 49. The pick of the bunch are probably: — the 10 a.m. and 
10.30 a.m. down, which run from Rugby to Crewe, 75 J miles, in 85 
minutes; the 6.45 p.m. up, which runs from Rugby to Willesden Junc- 
tion, 77^ miles, in 88 minutes; the 4.45 p.m. up express, which runs 
from Bletchley to Willesden, 41 J. miles, in 48 minutes ; and the up 
Scotch expresses due at Euston at 7 p.m. and 10.50 p.m., which run 
from Crewe to Nuneaton in 7 1 and 70 minutes (61 J miles), and follow 
this up by doing Nuneaton to Willesden, 91^ miles, in 108 and 
105 minutes respectively. Besides these very fast specimens of 
booked speed, we must not neglect the Birmingham trains, which 
make some very fast runs for short distances, and such trains as 
the 3.30 p.m. and 9.45 p.m. up, which are booked from Rugby 
to Willesden at 50 miles an hour, and always have excessively 
heavy loads. 

Between Crewe and Preston the speed, with the exception of 
certain of the Scotch trains, falls off, and averages only about 45 miles 
an hour. The best Scotch expresses get about an hour or just over 
to cover the 51 miles. As there are one or two hilly pieces in this 
stretch, the timing is not at all bad. The other Scotch trains are 
a good deal slower over this length, and have to make up for it 
between Preston and Carlisle, where the timing is of a most extra- 
ordinary description — quite surpassing, in our opinion, anything 
[)erformed elsewhere on the iron road. 

It is usual, when estimating the booked speeds over so hilly a 
section as the Preston to Carlisle, to expect a rate of somewhere about 
45 miles an hour, and, if anything occurs above that figure, to 
regard it as extremely praiseworthy. How remarkable is the pace on 
this stretch of line may be judged from the following table, which 
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gives a list of the trains having an inclusive rate of 45 miles an 
hour or over between the two extreme points : — 

List of Expressrs on Preston to Carlisle Section of the London 
AND Northwestern Railway with a Speed of 45 miles an hour 

OR OVER. 
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There is clearly nothing anywhere else so good as this. The 
Caledonian comes nearest over the hilly piece from Carlisle to Car- 
stairs, but even its best speed is well below the North Western best, 
and in number of trains it is decidedly inferior ; while the position 
of the Midland, North British, and Manchester, Sheffield and Lin- 
colnshire companies will readily be seen by reference to the following 
table :— 
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Elsewhere on the large North Western system there is not 
much beyond a very respectable mediocrity for us to chronicle. The 
Irish Mail trains are run from Chester to Holyhead over a route not 
altogether free from obstacles of one kind or another. The down 
trains get 107 and 109 minutes, and the up no and 119 minutes, 
for the 84I miles. This is for first- and second-class only, at 
express fares. The traffic is, of course, altogether in the North 
Western Company's hands. The third-class trains are only moderate 
over this section. There is, however, besides the Irish Express 
trains, a large number of other trains running partly over this piece 
of line. The booked speeds are not very high, but perhaps suffi- 
ciently so for the traffic, which is mostly tourist or seaside. 

There is a good deal of fast running for short stretches on the 
line between Liverpool and Manchester. Most of the trains take 
45 minutes to run the 31 J miles from one terminus to the other. 
Two 40 minutes trains (Thursdays only, one each way) do the 
2iO\ miles between Edge Hill and Manchester, or vice versd, in 36 
and 35 minutes. In 1890 nearly all the trains between Liverpool 
and Manchester had only 40 minutes allowed them, and at that 
time most of the intermediate runs were timed at 50 miles an hour 
or over, forming the finest collection of " sprints " anywhere. But it 
was too good to last. 

The Rugby to Stafford {vid Birmingham), and the Manchester 
to Leeds lines, present no high booked speeds worthy of mention. 
Junctions and gradients are unquestionably hindrances, but after 
allowing for them the traffic is important enough to warrant 
higher speeds than are at present in vogue. Elsewhere, however — 
as, for instance, on the line from Crewe to Hereford, over which run 
the West of England expresses from Manchester and Liverpool to 
Bristol, and on that portion of the North Staffordshire Railway run 
over by some of the London and North Western expresses to 
Manchester — the speeds are by no means bad. In concluding 
our remarks on the booked speeds of this company's fast trains, it 
is pleasant to find — as in the case of the Great Northern Railway 
— that the branch lines are fairly well served. The speeds, though 
not very high, are sufficiently respectable on such branch lines as 
Nuneaton to Burton, Rugby to Peterborough, Stafford to Shrews- 
bury, and elsewhere. There is abundant evidence to prove that 
the London and North Western, while providing well for the 
through express traffic, does not by any means neglect the local 
•wants of its system. 
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{b) Gradients, — In the case of the Midland and Great 
Northern we find the gradients generally exaggerated in the few 
books of reference on the subject, whereas the North Western is 
frequently treated as a level line. Mr. Foxwell tells us that from 
Carnforth to Euston is very easy except three miles of 1 in 177 into 
Crewe from the south. We hope here to show that this is not so, 
and that many of the North Western gradients, though of no great 
steepness, are of considerable length, and consequently difficult to 
work. If anyone were asked to compare the section from St. Pancras 
to Bedford with that from Euston to Bletchley, he would very 
probably say the former was much harder. Yet the Midland piece 
is very little harder than the North Western ; its gradients, though 
steeper, come in shorter stretches ; it has a fine piece of 20 miles 
downhill into Bedford (much of it i in 200), while the London 
and North Western has only about six miles descent of i in 330 
after Tring, and its summit-level is lower than the North Western 
at Tring. It is, in fact, necessary when considering the profile of 
the North Western to refer to the section on gradients in the intro- 
ductory chapters, where some stress is laid on the difficulty of 
working long, continuous inclines. 

The North Western on leaving Euston mounts about a mile on 
gradients averaging i in 75, and is then almost level for six miles. 
Then follow eight miles of i in 330 and i in 341 up, followed by a 
short piece of level and slight drop to the seventeenth milepost, from 
which the line mounts almost continuously on gradients of i in 330, 
with shorter bits intervening of i in 406, i in 528, and i in 1,056 to 
Tring (31} miles). Six miles drop of i in 330 succeeds, followed by 
about 13 miles of easy descent and three miles of level to post 54. 
Then for seven miles the line mounts at i in 330, only to fall again 
for two miles at about the same grade. For nine miles it is 
nearly level, followed by about six miles of i in 342, i in 406, and 
I in 511 rising, and then falling into Rugby (82I miles) on i 
in 364. 

From Rugby the line rises very gently, with undulations, for 
about 10 miles, only to fall again for six miles at i in 330 and i in 
660. Then there is a slight rise for four miles, and a fall for 10 
miles on grades of about i in 600. This brings us to post 113, 
from which we rise ^ve miles, mostly of i in 330, followed by undula- 
tions for about 1 5 miles to Stafford. Then on grades varying from 
I in 400 to I in 600 we ascend for 16 miles continuously to Whit- 
more, dropping from there 10 miles into Crewe, of which three are 
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at I in 330, four at t in 177, and the others at i in 250. The whole 
distance from London (158 miles 8 chains) was run without stop on 
August 13th, 1888, in 166 minutes by one of Ramsbottom's 7 ft. 
6 in. singles with 16 in. by 24 in. cylinders and only m\ tons on 
the driving wheel. 

The first four miles out of Crewe are on the level, and are 
followed by an almost continuous descent, broken by two minor 
ascents, to the 185th milepost — a distance of 23 miles. The 
descent is, however, very gradual, and is rarely worse than t in 600. 
Then for six miles there is an ascent, averaging i in 400, followed by 
three miles almost level. Then on grades varying from i in 120 to 
1 in 330 the line rises for six miles, and then drops steeply into Pres- 
ton, a distance of nearly 10 miles, on gradients of i in 110 to i in 
330. On August 7th, 1888, Mr. Ramsbottom's 275 " Vulcan," with 
6 ft 6 in. drivers and 17 in. by 24 in. cylinders, covered the 51 J miles 
from Crewe to Preston in 49 minutes —a performance as good as any 
recorded during that month. 

Before leaving the more level portions of the North Western 
main line we wish once again to call attention to Mr. Foxwelfs 
statement that the line from Carnforth to Euston is very easy. 
From Preston to Crewe we have, roughly speaking, 10 miles rising 
on an average, say, of i in 200, 15 falling gradually, and about 26 
rising gradually. Now, from Bedford to London by the Midland 
consists, again speaking roughly, of 16 miles of i in 200 rising, 10 
about level, and about 24 falling either steeply or gradually. A fair 
comparison would certainly result in the North Western being 
adjudged to be the harder section. Mr. Foxwell, however, thinks 
otherwise ; describes the Midland gradients as trying, and passes 
the North Western with but slight comment. 

From Preston to Carlisle the North Western main line is very 
steep. Rising for four miles of i in 500, it then undulates for 16 
miles on very easy grades. This is followed by a drop for a mile at 
I in 90 into Lancaster, after which point the accompanying diagram 
gives the requisite information. Over this stretch was performed, on 
August 7th, 1888, one of the finest runs ever made on any railway. 
Engine No. 275 "Vulcan" did the 90 miles of mountain road in 
89 minutes. Though the route is scarcely so hard as the Caledonian 
from Carlisle to Edinburgh, still the speed is faster than in the case 
of the Caledonian record, and the engine drawing the North West- 
ern train was much less powerful than that of the Scotch Company. 
It is stated that on this occasion the last 3 if miles, from Shap 



Plate XXXW. 







JB:fT.NCA,T,- 


f=j 


J 




w 


^ 




if 


Si 


•? 




iZT.... 


^ 


^ 






ii# 


». 




T J....O.,. 
















S 










V 








i V 








i A^.HHOl-I 








1 N. 








S \ 






\ 






> \ 








r 










































i 


f 


•/! 


















s ^v 













The London and North Western, 205 

Summit into Carlisle, was covered in 26J minutes. Unfortunately, 
however, no exact details of the journey were ever taken. 

As this main route is used by nearly all the North Western 
express trains, it will not be necessar)' to go into much detail over the 
other parts of the system. The lines from Crewe to Manchester and 
Liverpool are mostly easy. Between Liverpool and Manchester — a 
short section over which numerous express trains run — there is nothing 
difficult, if we except short pieces of i J miles of i in 97 up before 
Edgehill, 1 J miles of i in 97 up before Rainhill, one mile of i in 89 
down before St. Helen's Junction, and a mile of i in 152 up just 
before entering Manchester. Manchester to Leeds has as yet no 
express service. It is therefore scarcely worth while detailing the 
gradients, which are very steep. Liverpool has a good connection 
with Buxton over a route which mounts to nearly 1,200 ft above sea, 
and is very severe. 

Coming further south, we find the various lines over which the 
North Western runs express or semi-express trains to be generally of 
moderate difficulty, and rarely presenting any very serious impedi- 
ments to the speedy progression of the locomotive. The company's 
Central Wales lines are, however, rather formidable sections to work. 
In North Wales the Chester and Holyhead line — the most important 
avenue for exchange traffic between England and Ireland — deserves a 
more extended notice than the preceding smaller sections. Its course 
is more or less level along the coast-line from Chester to Rhyl, 
rising afterwards for a short distance past Abergele on i in 100. A 
gentler descent follows from Colwyn to Llandudno Junction, and 
then the line is again more or less level to Bangor. Between Menai 
Bridge and Holyhead steep undulations of i in 100 to i in 150 are 
most frequently met with. The section is therefore of moderate 
difficulty throughout. The gradients of that part of the North 
Staffordshire Railway used by some of the North Western Man- 
chester expresses will be found briefly described in our remarks on 
the North Staffordshire Railway. 

(c) LocoMOTiirEs. — The company's chief Locomotive Superinten- 
dent is Mr. F. W. Webb — one of the best known of our mechanical 
engineers. Much of this gentleman's fame is due to his successful 
introduction of the 3-cylinder compound system of locomotives on 
the North Western, the "Experiment" of 1881 being the first 
attempt in this direction. The innovation gave such satisfactory 
results that it was followed by the enlarged and improved 
" Marchioness of Stafford " (6 ft. class) — one of the most 
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prominent features in the Inventions Exhibition of 1S85. Further 
developments have since produced the 7 ft, " Teutonic " class of 
1889 — grand examples of English design and workmanship as 
adapted to the requirements of fast and heavy traffic ; and the 
" Greater Britain " — a fine madiine, embodying some new ideas 
in locomotive construction. Probably this last-named type will 
be represented in ihe forthcoming World's Fair at Chicago. 

Besides these, however, Mr. Webb has achieved equal fame with 
his " Precedent " class. These, when compared with the engines of 
Other companies, are small ; their work, however, has never been 
surpassed. Mr. Rous-Marten, in his Notes, says that they have 
done heavier work in proportion to their weight than any other 
English engines. Similar to them is Mr. Ramsboltom's " Newton " 
class, which at present is being converted into "Precedents" by 
Mr. Webb. It was one of this class which in August, 1888, ran the 
Edinburgh express from Preston to Carlisle (90 miles) in 89 minutes 
— one of the finest runs ever accomplished. 

The other classes, among which will be found the " Precursors " 
(also well known for excellent work), will be found below, with their 
dimensions, in tabular form : — 
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All these classes are wonderfully neat in appearance, and are 
painted black, relieved with white, slate, and red. The tenders are 
small, there being no great tank capacity provided, owing to the line 
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being furnished at frequent intervals with Ramsbottom^s water troughs, 
which are placed between the running rails, and from which water 
can be taken up at speed. No locomotives on the North Western 
have bogies — many being fitted with radial axles instead. The 
brake used is a modification of the Automatic Vacuum. 

(d) Actual Performances, — In treating of the Midland 
Company*s actual performances we divided the line into sections, 
which in regard to gradients were dissimilar. On that railway most 
of the locomotives are almost equally powerful. On the Lx)ndon and 
North Western just the opposite is the case. The locomotives vary 
greatly in power — the ** Precedent " class being only of moderate 
size, whereas the Compounds have, for England, very large dimen- 
sions. To show the capacity, therefore, of these types more clearly, 
we have decided to keep the work done by each separately, without 
reference to the gradients on which it was performed. 

The smallest passenger type in regular use on the North 
Western is the " Lady of the Lake " class. These engines work the 
very fast trains between Manchester and Liverpool, and the results 
are admirable. During August, 1888, they regularly ran the "West 
Coast Flyer " from Euston to Crewe without stop. We give below 
a complete statement of their performances for the month, from 
which it will be seen that for engines of such small dimensions the 
results were most creditable. The run of August 1 3th is as good as 
anything ever done by an engine of similar capacity. On August 8th, 
*' Waverley,*' one of this class, passed Willesden in 8 minutes 
20 seconds, Watford in 21 minutes 37 seconds, Tring in 38 minutes 
6 seconds, Bletchley in 53 minutes 13 seconds, Blisworth in 70 
minutes 6 seconds, Rugby in 90 minutes 58 seconds, Nuneaton in 
106 minutes 58 seconds, Tam worth in 121 minutes 56 seconds (after 
which we nearly had our long run terminated by a signal-check), 
and Stafford in 147 minutes 40 seconds, arriving at Crewe in 
175 minutes 55 seconds after the start from Euston. But, besides 
this excellent month's record, these engines have frequently run the 
lightly-loaded expresses from Manchester to Edgehill in just over 
the half-hour (a distance of 30} miles). 

Another class which has done excellent work is the " Precursor *' 
type. These did not take part in the race to Edinburgh except on 
August 9ih, when the ** Newton " engine broke down on Shap bank 
and a " Precursor '* took the express into Carlisle. But on less 
exciting occasions a " Precursor " has taken 10 coaches from Preston 
10 Tebay (stopping) in 68 A minutes (5 2 J miles), passing Lancastei 
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in 25§, Carnforth in 32^, and Oxenholme in 49 minutes. Again, to 
stop in Wigan (15 miles, mostly uphill) in 19 minutes 42 seconds 
after leaving Preston, with 17 coaches on, is a splendid performance. 
Lastly, to start from Oxenholme and stop in Carnforth (12 J miles, 
mostly downhill and level) in 15 minutes 33 seconds, with 17 coachts, 
is worthy of great praise. At present this type is not so much 
employed for the express work of the line — having been displaced by 
the larger types — but the class was originally constructed to work the 
expresses over the mountainous Preston to Carlisle road, a task 
they performed most successfully. The writer has noted a speed of 
73 miles an hour downhill with an engine of this class. This is 
very high for a 5 ft. 6 in. wheel. 

With the " Newton " and " Precedent " classes some of the best 
work noticed was accomplished. In spite of their comparatively 
small dimensions, these types are set to do work which on other lines 
is performed by locomotives 10 to 15 tons heavier. The least we 
can say is that what they do is done admirably. Among many 
performances, we may cite : — Carlisle to Penrith, with 2 engines 
(one a " Precursor," the other a ** Precedent "), and 16*^ coaches, 
17I miles, in 25 minutes; Penrith to Tebay with the same engines 
and load, 19 J miles, in just over 25 minutes, and in 26 minutes 
55 seconds, with 18^ coaches and engines **Boadicea" (Precursor) 
and " Breadalbane " (Precedent); Oxenholme to Carnforth, 12J 
miles, in 14 minutes 52 seconds (start and stO|)) with ** Wheatstone " 
(Precedent) and 16] coaches, and in 15 minutes 54 seconds with 
" Breadalbnne " (Precedent) and 18 J coaches ; Lancaster to Preston, 
21 miles, in 27 minutes 54 seconds, with " Breadalbane" and 
1 9 coaches ; Oxenholme (passing) to Preston, 40 miles, in 43 minutes, 
with 20 coaches and engine ** Wheatstone." All the above, except 
where otherwise stated, are from start to stop. We refrain from de- 
tailed comment, as the merit of each is sufficiently apparent without 
further remark. 

Further south most of our observations relate to the Compound 
classes. Even here, however, the " Precedents " and " Newtons " 
have made themselves a name. Mr. Rous-Marten records a ** Pre- 
cedent " taking 20 coaches from Rugby to Willesden in 93 minutes ; 
and on one occasion, with a load even slightly heavier than this, we 
ran from Bletchley to Willesden in just over 49 minutes (41 ^ miles), 
the last 26 J miles, from Tring, being covered in just under 26 
minutes — a really splendid piece of work. They have very fre- 
quently run the Scotch expresses between Rugby and Willesden as 
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much as four or five minutes within time ; and during the months 
of June and July, 1888 (previous to the Edinburgh race), they were, 
with the Compounds, successful in bringing the comparatively heavy 
Scotch express into Euston only once late (one minute) during those 
two months. This wonderful record is, however, eclipsed by the 
marvellous way in which the " Newtons" performed between Crewe 
and Carlisle in the August race. To them must be awarded the 
honours in that fine exhibition of train-running. So excellent were 
the average performances that we might almost dispense with giving 
ordinary every-day examples. Between Crewe and Preston the best 
performance was 49 minutes (51^ miles), and the average was 54^ 
minutes. Here, therefore, we have a performance equal to the best 
done on either the Great Northern, North Eastern, or Caledonian 
lines, and a series of average performances superior to the Great 
Northern and North Eastern, and quite equal to the Caledonian. 
Between Preston and Carlisle (90^ miles) we have a best of 89 
minutes and an average of 96 J minutes. Here the average is equal to 
the Caledonian, and the best is superior to that company's. What 
prodigies of speed up the banks on this mountainous line, and how 
often 80 miles an hour was exceeded down the banks between Shap 
and Carlisle on the 89 minutes day, will never be known, as it 
appears no one took any careful observations of this unique feat. 
A full statement of the daily running between Crewe and Carlisle 
appears below. 

Some of the finest examples of uphill work in England are fur- 
nished by the North Western Compounds. These types — at any 
rate, the " Dreadnoughts " and " Teutonics " — have outlived all 
attempts to injure their reputation, and, although perhaps not 
economising coal to so great an extent as. was anticipated, have yet 
done all that was expected of them in other directions. Some of the 
runs we give below are little short of marvellous; and as space 
forbids us to comment on all, we must simply let them speak for 
themselves. Engines " Britannic " and ** City of Manchester " took 
21.} coaches from Willesden to Rugby in 91 -J- minutes, passing Tring 
in 34 and Bletchley in 50 minutes, and from Rugby passed Milford 
and Brocton (46^ miles) with the same load in 53 minutes 11 seconds, 
passing Nuneaton in 17* minutes from starting. Our best down run 
from Euston was by the 10 a.m. Scotch express, when on one 
occasion "Teutonic" greatly distinguished itself by running from 
Willesden to Rugby (7 7 J miles) in 88 J minutes, with a load of 19 
coaches, following this up by a more remarkable feat in running from 
o 
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Rugby to Crewe (75^ miles) in 83 j minutes. Rugby to Willesden 
(77^ miles) was done in 91 minutes 56 seconds by ** City of 
Carlisle'' and 18 coaches; in 90 minutes 26 seconds (a splendid 
performance) by "City of Lichfield" and 19^ coaches; and in 
86 minutes 51 seconds by "City of London" and 14 coaches, 
passing Bletchley (36 miles) in 43, 43, and 41^ minutes respec- 
tively, Tring (51 miles) in 6 if, 62^, and 58^^ respectively, and 
Watford in 78^, 75!, and 73 J respectively. Rugby to Watford (65 j- 
miles) was covered by " City of Edinburgh "in 82^ minutes with 
2o| coaches, passing Tring in 65 J minutes ; Rugby to Northampton 
(19 miles) in 23^ minutes by "Vandal" and 14 coaches ; Crewe to 
Rugby in 98^^ minutes (75 J miles) by " Duke of Albany" and 2o|- 
coaches; in 92 J minutes by "City of Carlisle" and 16 coaches, 
and in 88 J minutes by " Archimedes " and 1 7 coaches. In each 
case the train was slacked near Stafford, and the passing times at 
Stafford were 33!, 32^^, and 30 minutes respectively, and at Nuneaton 
80, 75, and 71^ minutes from the start Best of any of the up per- 
formances, however, on this southern section were those of " City of 
London " and 14 coaches in running from Crewe to Tamworth 
(stopping), 48 miles, in 52I minutes, passing Whitmore in 13 minutes 
49 seconds, Stafford in 27 minutes 18 seconds, and Lichfield in 46 J- 
minutes from the start ; and from Tamworth to Rugby (27-J miles) in 
30 minutes 41 seconds with the same load, passing Nuneaton in 
15 minutes 15 seconds. 

North of Crewe such performances as follow are found sufficiently 
seldom on most other lines in England to make us appreciate them 
the more on the North Western. "Rowland Hill" took 21 coaches 
from Preston to Warrington (27 miles) in 37 J- minutes, including a 
slack at Bamfurlong ; and the same load from Warrington to Crewe 
(24 miles) in 31 minutes 27 seconds. "Teutonic" with 16 on ran 
from Preston to Warrington in 32I minutes — a very fine performance, 
considering the long bank out of Preston ; and " Doric" went from 
Warrington to Crewe with a load of \^\ coaches in 32^ minutes, 
"Leviathan" with 16 coaches ran from Crewe to Preston (51 miles) 
in ^i)\ minutes, passing Wigan in 19 minutes 41 seconds, and 
Warrington in 31 minutes 42 seconds. This is superb work, but not 
so good as a remarkable run from Crewe to Preston in 56^ minutes 
by engine "Celtic" with no fewer than 19 coaches, particulars of 
which we append below. 

Nor on the Preston to Carlisle section^ where we find the hardest- 
timed trains in the world, considering the gradients, did the Com- 
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pounds fall off. From Carlisle to Penrith (stopping) was frequently 
done by a Compound and pilot engine, with loads of 16 to 18 coaches, 
in 23 to 24 minutes (18 miles). " Himalaya*' took 20 coaches from 
Penrith to Tebay in 31 J minutes, without pilot assistance, passing 
the Summit in 25-J- minutes; and "Teutonic" with 16 on only took 
28 J- minutes for the same distance. " Leviathan " took 1 6 coaches from 
Shap Summit to Preston in 62^ minutes (58^^ miles), and " Dunrobin " 
took 62 J- minutes with 17I- coaches (including a check) for the 
same distance ; Oxenholme being passed in 19^ and 19I minutes 
respectively, and Lancaster in 38 J^ and 37^. Tebay to Oxenholme 
(starting and stopping) was run in 16 minutes (13 miles) by "Teutonic" 
with 16 coaches on, and No. 1,045 (non-compound) with 2o| coaches 
ran from Shap Summit to Oxenholme (18^ miles) in 20 minutes. 
" Rowland Hill " took 1 9 i^ coaches from Oxenholme to Camforth in 
15 minutes 39 seconds (i2f miles), and from Lancaster to Preston 
(21 miles) in 2657} minutes ; and on another occasion one engine ran 
from Oxenholme to Camforth in 15 minutes with a load of 19^ 
coaches, and "Teutonic" took 16 coaches from Lancaster to Preston 
in 26^ minutes, although losing fully a minute outside Preston by 
signal-checks. " Doric," an engine of the same class, did very well 
with 17^ coaches from Oxenholme to Camforth (12 J miles) in 
14*- minutes, and followed this up by a 29 J minutes' run from 
Lancaster to Preston with the enormous load of 22 J coaches. All 
the above are start-to-stop runs. " Alchymist " (6 ft Compound) 
took 12.} coaches unaided from Carlisle to Preston (90 miles) in 
103 minutes 25 seconds, passing Penrith in 24, Shap Summit in 42, 
Oxenholme in 6oi, then was checked twice by signals, and passed 
Lancaster in 79.V from the start. This performance, fine as it is, 
scarcely deserves mention here, as it is surpassed daily by at least 
four trains running over the section. In fact, four or five times 
daily the North Western fumish on this section runs which for merit 
of locomotive work are only equalled by other lines now and again. 
Occasionally, as in the two cases which follow, something more than 
ordinarily good happens. For instance, " Teutonic " took 1 5 coaches 
from Preston to Carlisle unaided in 103 J minutes; mounted the 5 J 
miles between Tebay and Shap Summit (i in 75) in 9 minutes 
57 seconds, and attained 79} miles an hour down the other side. 
Lancaster was passed in 24}, Oxenholme in 46 j, Tebay in 65, and 
Penrith in 87 J minutes from Preston. " Leviathan " and " Cook " 
— the latter one of the " Newton " class — stopped on Shap Summit 
35 minutes 41 seconds after leaving Carlisle (31} miles of steep up 
o 2 
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grades) ; the load was i6 coaches. On the steepest grades the speed 
never fell below 50 miles an hour. Surely this is a sufficient answer 
to Mr. VVebb's antagonists, and a vindication of his Compound 
system. 

Reference will be further made in our concluding remarks on 
uphill work to the splendid way in which up grades are mastered by 
these locomotives. We give below the running between London and 
Carlisle of the August Race expresses : — 
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Note. — Except on August 20th the load was four eight-wheeled carriages. 
On August 20th, five. Average weight, 19J tons. On August 9th the engine 
failed on Shap Bank. 



The annexed table give details of some very fine performances we 
have noted on the London and North Western. They are nearly all 
briefly referred to above : — 
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WILLESDEN AND RUGBY (77J Miles). 

WiLLBSDBN TO RUGBY IN 88 MINS. XI SBCS. (94 MINS. ALLOWBDX 

Rugby to Willesden in 84 mins. 45 sbcs. (88 mins. allowed). 







Engine 






Engine 






"Teutonic" 
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RUGBY AND CREWE (75J Miles). 

Rugby to Crewe in 83 mins. 48 srcs. (85 mins. allowed). 
Crewe to Rugby in 83 mins. 31 secs. net I /-_ ..-„- . . trtnr-n^ 
Crewe to Rugby in 88 mins. 30 secs. r**' *'**'** ^"''^o'- 
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Bugby . dep 
Brinklow 
Shilton . 
Bulkington 
Nuneaton 
Atherstone 
Polesworth 



5 

3 

2 

3 
5 

4 



32 

30 
II 

52 
12 
II 



11 
II 
12 
12 
12 
12 
12 



A.M 

48 

57 
o 

3 

7 
12 15 

16 26 



63 

o 

45 
22 

o 



Stations. 
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RUGBY AND 


CREWE {comtinued). 
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CREWE AND PRESTON (51 Miles). 

Crewe to Preston in 56 mins. 33 sics. (61 mins. allowrdX 
Preston to Crewe in 59 mins. 19 secs. (60 mins. allowed). 
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PRESTON AND CARLISLE (90 Milbs). 
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VI. 
THE MINOR LINES. 



The best-known of the smaller British lines are as under : — 

(i) The Highland. 

(2) The Great North of Scotland. 

(3) The Furness, 

(4) The North Staffordshire, 

(5) The Cambrian. 

(6) The Metropolitan^ Metropolitan District, and 

North London. 

(7) The Hull and Barnsley. 

(8) The London, Tilbury and Southend. 
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VI. 
THE MINOR LINES. 

(i) The HIGHLAND serves that part of Scotland north and 
west of Perth. Its main line is over 300 miles long, and its 
system extends over about 425 miles, being nearly all single line. 
On an out-of-the-way line like this we cannot reasonably look for 
express services ; nevertheless, excellent connections are afforded 
between Perth and Inverness ( 1 44 miles) in four hours. Many of 
the slower trains are, or were until recently, mixed, as during the 
greater part of the year passengers are so few that it would not pay 
to run separate trains for them. Consequently, the local services 
are slow. The great unpunctuality which prevails is not the fault 
of the company, as explained in our remarks on that head in the 
introductory chapters. 

The best locomotive performances are those of the four hours 
expresses between Perth and Inverness. The loads are very heavy 
indeed, and Mr. Foxwell gives an instance of the morning mail 
leaving Perth with 36 coaches. These excessive loads, in conjunction 
with long grades of i in 70 and i in 100 over the Grampians (the 
line touching 1,476 feet above sea on Drumouchter Pass), render this 
train, although timed at only 36 miles an hour, one of the hardest in 
the kingdom to work. Two engines almost invariably take it up the 
banks, and occasionally there are two in front and one behind. 
One of the best examples of its daily work is given below. Attention 
is specially directed to the running between Kingussie and Perth on 
the return journey. 
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The locomotives performing this admirable work have 6 ft. 
4 in. coupled driving wheels, outside cylinders i8 in. by 24 in., and 
bogie. They are painted a dark green, and present a very fine 
appearance. Perhaps no locomotives — excepting the London, 
Brighton and South Coast — are kept in such excellent condition. 
There is also a class of powerful goods engines similar in appearance 
to the above. Two or three exceedingly neat tank locomotives are 
owned by the company. A larger and more powerful type of 
passenger locomotives has lately been built. 

The performances referred to above are here presented : — 



Stations. 




Run No. I.— Perth to Inverness. 
















Miles. 


Time Due. 


Time Actual. 


Remarks. 








A.M. 


Ha M« S« 




Perth 


dep. 




7 60 


7 61 28* 


♦ Engines 74 and 79, 


Luncarty 


pass 


4i 




7 58 35 


load 20 coaches. 


Strathord 


>i 


5i 




800 




Stanley 






7i 




8 3 23 




Murlhly 
Dunkeld 






loj 




8 8 20 








»5f 




8 15 20 




Dal^uise 






20i 




8 20 33 


• 


Balhnluig 






III 


— 


8 24 27 




Pitlochry . 






— 


8 30 34 




Killiecrankie 




ti 


32i 




8 36 18 




Blair Athole . 


arr. 
dep. 


i »l{ 


8 46 


8 40 40 
8 46 68 




Struan . 


p€LS5 


40 




8 54 50 




Dalnaspidal . 


»» 


51 


— 


9 19 15 




Dalwhinnie . 


>f 


58J 




9 30 13 




Newtonmore 


>» 


68j[ 




9 40 8 




KinguBBie 


arr. 
dep. 


i "0 


9 60 


9 48 16 

9 61 26 




Kincraig 


pass 


77i 


— 


9 59 41 




Aviemorc 


»> 


83* 




10 6 4 




Boat of Oarten 


arr. 
\dep. 


|88i{ 


10 14 


10 12 36 
10 16 12 




Broomhill 


. pass 


92i 


• 


10 20 39 




Grantown 


( arr. 
\dep. 


)»l 


10 26 


10 24 24 
10 29 66 




Dunphail 


pass 


no} 




10 52 5 




Forres 


[arr, 
\dep. 


}ll9i| 


11 
11 6 


11 1 82 
11 10 8* 


* Engine 79 only and 


Brodie . 


pass 


122} 




II 17 33 


24 coaches hence. 


Nairn 


(arr. 
{dep. 


j 128i j 


11 28 


11 26 49 
11 29 67 




Dalcross 


pass 


I37i 




II 42 26 




Culloden 


*« 


HoJ 




II 46 50 




Inverness 


arr. 


144 


11 60 


11 60 60 
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Stations. 






Rtu No. a 


.—Inverness to Perth. 














Time Due. 


Time Actual. 


Remarks. 






A.M. 


H. M. s. 




layerneu 


dep. 


3 


8 21 45* 


• Engine 73, load 234 


Culloden . 


pass 




3 28 30 


coaches. 


Dalcross . 


t) 


— 


3 33 13 




Nairn . 


f arr. 
\dep. 


3 25 


3 43 25 
3 46 45 




Brodie 


pass 




3 57 10 




Forres . 


j arr. 
\dep. 


3 40 
8 45 


4 1 30 
4 7 6* 


* Load hence 18 coaches. 


Dunphail . 


pass 




4 25 13 


Two engines hence to 


Orantown . 


( arr. 
\dcp. 


4 23 


4 51 27 
4 54 56 


Blair Athole. 


Broomhill 


pass 


— 






Boat of Garten . 


arr. 
dep. 


4 34 


5 4 48 

5 8 10 




Aviemore . 


pass 




5 16 25 




Kincraig . 


)) 




5 24 23 




KingnsBie . 


arr. 
dep. 


5 5 


5 31 12 
5 36 44 




Newtonmore 


pass 




5 41 35 




Dalwhinnie 


>» 








Dalnaspidal 


>» 




6 14 34 




Struan 


»• 




6 25 40* 


• Signal-check. 


Blair Athole 


arr. 
dep. 


6 5 


6 31 23 
6 36 12* 


* Engine 73 hence and 18 


Killiecrankie 


pass 






coaches. 


Pitlochry . 






6 45 29 




Ballinluig . 






6 50 29 




Dalguise . 






6 54 8 




Dunkeld . 






6 59 32 




Murthly . 






7 7 20 




Stanley 






7 II 50* 


* Signals near Stanley. 


Strathord . 






7 14 19 




Luncariy . 






7 15 15 




Perth . 


. arr. 


7 


7 20 28 





(2) The GREAT NORTH OP SCOTLAND serves the 
counties of Aberdeen, Banff, and Elgin ; is slightly over 300 miles 
in length ; and consists of a number of unimportant branches, to- 
gether with lines from Aberdeen to Bal later, Aberdeen to Peterhead, 
and Aberdeen to Elgin, viA Keith and vici Buckie. As the line 
is nearly all single road, and abounds in obstructive gradients, 
we cannot expect very good services ; but these are, nevertheless, 
thoroughly creditable, considering the small populations served. 
Ballater (43 J miles) is within 75 minutes of Aberdeen ; Keith (53I 
miles) is 95 minutes away; and Elgin (87 J miles) is 155 minutes 
distant Thus an average of over 30 miles an hour is maintained 
under very adverse conditions and inclusive of a multitude of stops. 
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The locomotives doing this work are worthy to rank with those of 
any company in the British Islands, and have been mainly built 
under the able superintendence of Mr. Manson, who has now left 
the Great North of Scotland to take charge of the Glasgow and 
South Western Company's Kilmarnock works. Their appearance is 
very handsome (painted dark-green) and in many ways suggests 
Glasgow and South Western practice — Mr. Manson having formerly 
served on that system. The dimensions of some of the principal 
classes are as follows: — 

(a) Outside cylinders, 17^ in. by 26 in.; driving wheels, 6 ft. 
four-coupled (some are 5 ft. 6 in.). Built by Neilson in 1878. 

{d) Inside cylinders, 18 in. by 26 in.; driving wheels, 6 ft. four- 
coupled. Built by Kitson in 1888. 

{c) Inside cylinders, 18 in. by 26 in. ; driving wheels, 6 ft. 6 in. 
four-coupled. Built by Stephenson in 1890. 

All the above have leading bogie wheels, and the latest class 
has the tender mounted on 8 wheels. Kitson also built a class 
of 4 ft. 6 in. six-coupled tank engines, with cylinders 16 in. by 
24 in. The company's locomotives, it will be seen, are exceedingly 
powerful. 

(3) The FURNBSS RAILWAY is not quite 150 miles in 
length, and serves the Furness district of Lancashire and the west 
coast of Cumberland. Of late considerable improvement has taken 
place in its train services, more intimate relations with the North 
Western and Midland having been opened up, and the journey from 
Carn forth to Whitehaven, which is the company's main line, has now 
been reduced to 2 hours 12 minutes down, and 2 hours 17 minutes 
up, the distance being 74 J miles. More, however, might still be 
done, especially as the gradients are not difficult, and the road is 
double throughout. 

The locomotives of the company have 5 ft 7 \ in. driving wheels ; 
cylinders, 17 in. by 24 in. ; heating surface, 1,041 sq. ft. ; 150 lbs. boiler 
pressure ; and weigh 36^ tons in working order. The tender weighs 
25^ tons loaded, and has capacity for 4 tons of coal and 2,000 gallons 
of water. 

(4) The NORTH STAFFORDSHIRE RAILWAY serves 
the district known as " the Potteries," and is nearly 200 miles in 
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length. The company also own 119 miles of canals. The principal 
sections of the line are from Crewe through Stoke to Burton and 
Derby, and from Colwich to Macclesfield. Over the first of these 
the best trains do not appreciably exceed an inclusive speed of 
30 miles an hour, although the road is double, and the populations 
to be served are considerable. The second section is used by some 
of the North Western through expresses between Manchester and 
Ix)ndon, which provide a very good service. 

The gradients on this second section are fairly easy, and may be 
briefly described as follows : — From Colwich the line rises easily for 
6 miles to past Weston, then for about 20 miles to near Harecastle is 
a gradual ascent, most of it i in 330 or thereabouts, but with 
numerous rests and easy pieces. From Harecastle to a little past 
Congleton is 7 miles of easy undulations. We have then about 
3 miles of i in 176 rising, followed by a descent of nearly the same 
length at i in 102 and 146 into Macclesfield. 

The company's standard locomotives have 6 ft. four-coupled 
driving wheels ; cylinders, 16^ in. by 24 in. ; 140 lbs. boiler pressure ; 
722 sq. ft. tubes and 99 J- sq. ft firebox, heating surface ; and 
25^ tons on the coupled wheels, the engines weighing in working 
order 36 tons 3 cwts. 

In the July, 1891, time tables we find a very curious train (the 
10.50 p.m. from Stoke) on this line. This wonderful train, which 
has now ceased to run, went from Stoke to Crewe (15 miles) in 
45 minutes, or at the rate of 20 miles an hour, and carried first- 
class passengers only, and these conditionally on their signing a 
form absolving the company from all liability in case of accident ! 
Why such restrictions were made we have never been able to 
ascertain, and fancy this Staffordshire knot would be a very difficult 
one to unravel. 



(5) The CAMBRIAN is one of the principal Welsh systems. 
Its main line runs from Whitchurch through Oswestry, Welshpool, 
Montgomery, Machynlleth, and Barmouth to Pwllheli; and there 
are branches from Machynlleth to Aberystwith, and from Moat 
Lane to Brecon. The line is single road^ and the population to 
be served very scanty. The train service cannot, however, be 
called bad, as one train runs from Whitchurch to Machynlleth 
(75 J miles) in just over 2^^ hours ; and from Brecon (Talyllyn 
Junction) to Moat Lane Junction (55} miles) takes just about two 
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hours by the best train in each direction. These trains surmount 
considerable grades, and have several intermediate stops. In 
the summer, arrangements are made with the North Western 
and Great Western companies for the running of through 
carriages from London to the various points of interest on the 
system. 

The most recent locomotives of the company have bogie wheels 
3 ft I in. in diameter, coupled wheels 5 ft. 7 in., and 1 7 in. by 24 in. 
cylinders, and weigh 34J tons in working order. The boiler 
pressure is 150 lbs. to the square inch, and the engines are being 
fitted with the Vacuum Automatic brake and Gresham's steam sanding 
apparatus. The tender carries 1,600 gallons of water. 



(6) The METROPOLITAN, METROPOLITAN DISTRICT, 
and NORTH LONDON. These systems all serve the London 
district, and are in many ways so much alike that we will discuss 
them together here. The North London is an overhead line, 
while the other two are underground. Both, therefore, have dis- 
advantages to contend with — the former being exposed to the 
fogs so common in the Metropolis, and the latter having to run 
through close and smoky tunnels. 

Although none of these lines are of any considerable length, 
they have — chiefly by means of running powers over other lines — 
put out feelers in various directions, so as to tap new sources of 
traffic. The Metropolitan, in particular, has now extended its 
system as far as Aylesbury, and hopes to enter into close aUi- 
ance with the Manchester, Sheffield and Lincolnshire Railway 
when that line builds its new southern extension. The District 
stretches its arms west and south-west — either by means of its own 
lines, or by running powers over other railways — to Ealing, 
Hounslow, Putney Bridge, and Wimbledon; but this railway has 
no very ambitious projects in view. In common with the Metro- 
politan, some of this company's trains run to New Cross in the 
south-east. The North London, not content with its own short 
piece of line from Broad Street to Chalk Farm, and from Dalston 
to Poplar, has the most extensive running powers over other lines, 
some of which are jointly owned by itself with other companies. 
In the west and south-west it goes to Willesden, Hammersmith, 
Kew, and Richmond, competing very successfully to the last two 
points with the Metropolitan and the District, which also run 
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through trains from the City; and in the north, over the Great 
Northern, to Potter's Bar, Enfield, and High Bamet. A large part 
of its system proper is laid with four tracks. 

Tank engines suitable for a traffic with many stops are 
exclusively employed by all three companies. The coaching stock 
is only moderate — the third class being invariably without cushions. 
Gas is used for lighting, but is often kept at too low a pressure. 
All trains on the Metropolitan and the District stop at all stations, 
but some of the North London trains to Kew and Richmond 
make rather smart runs of from about three to five miles in 
length. 

More comprehensive information on the subject of London 
railway and street traffic may be obtained by consulting Gustav 
Kemmann's Der Verkehr Londons (Berlin, 1892). This treatise is 
a fine example of German skill and patience, and it is to be 
regretted that no English work approaching that of Kemmann in 
accuracy and exhaustiveness on this important and interesting 
subject has yet appeared. 

(7) The HULL AND BARNSLBY is the newest line of any 
consequence in England. It connects Hull with Cud worth, and 
has had, up to the present date, a most unprosperous history. This, 
however, does not prevent it from giving a fairly good service between 
its extreme points. Three trains (two up) cover the 52^ miles 
between Hull and Cudworth in under 90 minutes, the best taking 83. 
The engines are small and of the 6 ft. four-coupled type. If the 
larger companies would befriend this small railway, it would doubtless 
give us some good express work, as one of its extreme points, 
Cudworth, is on the Midland main line. Hence advantageous 
connections might be opened up with that highly important 
system. 

(8) The LONDON, TILBURY AND SOUTHEND is 
another small railway of about 75 miles in length. Yet it is in many 
respects noteworthy. The old line of this company follows the 
course of the Thames from Fenchurch Street to Shoeburyness vi& 
Tilbury. The new direct line runs from Barking viA Upminster to 
Pitsea, where it joins the older route. Extensions are in progress 
from Upminster northwards and southwards respectively to Romford 
and Grays Thurrock. Considering that it is practically only a 

p 
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suburban line, its train services are admirable. Southend (35! miles 
from Fenchurch Street) is within 50 minutes run ; Tilbury (22^ miles) is 
only 42, and Barking (7^^ miles) 17 minutes distant. Results like 
these are given by scarcely any other line in the neighbourhood of 
London. But perhaps even more praiseworthy than the excellence 
of this fast and frequent service is its punctuality. The writer was 
for some time a season-ticket holder on the line, and can state that 
absolute punctuality is the rule. If the Tilbury Company had 
appeared in the Parliamentary Return of Punctuality, they would 
most probably have shown 100 per cent, of their trains arriving 
punctually or within three minutes of booked time. 

The locomotives used on this line are all tanks of large dimen- 
sions and very neat design. They have four-coupled 6 ft. i in. driving 
wheels and leading bogie ; cylinders, outside, 17 in. by 26 in. ; heating 
surface (tubes, 923; box, 97), 1,020 sq. ft.; grate area, i7|^sq. ft. ; 
weight in working order, 56 tons 2 cwts. (distributed as under — 
on bogie, 15 tons 18 cwts. ; on drivers, 32 tons i cwt. ; and on 
trailers, 8 tons 3 cwts.) ; water capacity, 1,300 gallons ; coal, 2^ tons. 
Average coal consumption per mile, 26 lbs. They somewhat 
resemble the tank engines on the London and South Western 
Railway, and are painted a dark green, and named after the various 
stations on the line. These engines run in the 50 minutes service 
to and from Southend (35 J miles), and have thus probably the 
distinction of working the fastest passenger trains in the world 
regularly drawn by tank engines. The feat is well within their 
powers, although the line runs for some miles over rails crowded 
with suburban traffic, and afterwards, in the open, the gradients are 
by no means favourable. In fact, the writer has never known them 
to lose time. Previous to the opening of the direct Upminster route 
these expresses ran viSi the old riverside line at Tilbury, taking one 
hour for the 42 miles. 

Just recently another type of tank engine has been built, but 
the variations in dimensions from those given above are of minor 
importance. 

We give below two runs of the 50 minutes express from 
Fenchurch Street to Southend. It will be seen that in both cases 
time was gained, signal-checks notwithstanding. 
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FENCHURCH STREET TO SOUTHEND vid UPMINSTER. 











Run No. 2, 






Run No. I, with 
engine az, " East Horndon," 


with 

engine 10, 
" Grays." 




Stations. 




and iz coaches. 


and zi 


Remarks. 




Miles. 




Time 
Actual. 


coaches. 






Time Due. 


Time Actual. 








P.M. 


n* Al • 9* 


H. M. S. 




Fenehnrcli St. 




6 6 


6 6 48 


6 7 23 


Run No. i. Twice 


Leman St. 






5 6 35 


5 8 22 


badly checked by 


Shadwell . 




5 7 37 


— 


signals near Stepney, 


Stepney . 




%■ 


5 856 


5 " I 


and ran very slowly 
for half-mile after 


Burdett Rd. . 


i 




5 10 II 


5 12 6 


Bromley . 


I 




5 13 18 


5 M 44 


Burdett Rd. Slowly 
through Pitsea. (35} 


Plaistow . 


U 


— 


5 14 51 


5 16 25 


Upton Park 


J 




5 15 50 


5 17 30 


miles in 49 minutes 


East Ham 


} 




5 16 51 


5 18 30 


16 seconds.) 


Barking . 


l| 




5 18 40 


5 20 16 


RunNo.2. Checked 


Dagenham 


3I 




5 23 32 


5 25 


by signals near Step- 


Homchurch 


2i 




5 26 31 


5 27 56 


ney, and ran very 


Upminster 


I^ 




5 28 32 


5 29 48 


slowly after Burdett 


East Homdon . 


4 




5 32 51 


5 34 5 


Rd. Slowly through 


Laindon . 


3* 




538 5 


5 39 6 


Pitsea. (35} miles 


Pitsea 


3} 




5 42 48 


5 43 52 


in 48 minutes 45 


Benfleet . 


3 


— 


5 46 28 


5 47 22 


seconds.) 


Leigh 


3i 




5 50 58 


5 52 10 




Bonthend 


31 


6 66 


6 66 4 

1 


6 66 8 
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Before closing our remarks on a subject which has occupied our 
attention so long, we have decided to discuss one or two points of 
interest in connection with railway speeds. These points are as 
under : — 

(i) The Highest Speed ever Recorded. 

(2) The Fastest Train in the World. 

(3) The Race to Edinburgh. 

(4) Competitive Traffic. 

(5) Uphill Running. 

These points will not detain us long. We will first deal with 

(i) The Highest Speed ever Recorded. — The Americans 
claim that the highest speeds ever recorded have been reached in their 
country. A most circumstantial account of one of these instances of 
very high velocity appears in the Railroad Gazette of September 
1 8th, 1 89 1. A few of the details are here reproduced. 

It is stated that engine No. 206 with 18^ in. by 22 in. cylinders, and 
wheels only 5 ft. 8 in. in diameter, ran from Jenkintown to Lang- 
horne on the Philadelphia and Reading Railroad, with a train 
weighing about 86 American tons (169 tons, including engine and 
tender), in 8 mins. 42 J^ sec, a distance of 12 miles. In detail, the 
speed for the 12 miles was as under: — 80, 84.5, 80.7, 76.2, 77.9, 
84.5, 84.9, 85.7, 90, 90.5, 75.3, and 80.7 miles an hour. The two 
quickest miles were done on grades of i in 140 falling, and a level 
piece at the foot thereof. 

Here we have a speed of over 90 miles an hour, got out of a 
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4-coupled 5 ft. 8 in. engine. We do not like to doubt this well- 
attested feat; nor do we care to consider at length the still faster 
run attributed to the Central Railroad of New Jersey, in February, 
1892, when nearly 92 miles an hour was attained, nor other 
instances of 97 and 98 miles an hour since reported from America. 
We should, however, have felt more satisfied if we had obtained 
such results from personal observation. 

Another claimant for highest recorded speed is the North 
Eastern Company. It is alleged that one of their largest " singles " 
attained 86 miles an hour on the level, with a load of 341 tons. This 
looks improbable ; and as the writer has seen no further details, he 
suspends judgment at present. 

But whether the American and North Eastern runs be fact or 
fiction, we think that a letter which appeared in Engineering of 
August 22nd, 1890, may be taken as accurate. Here a speed of 
81^ miles an hour was attained on the London and North Western, 
Carlisle to Preston section, on a down grade, with a moderate load. 
We reproduce some of the figures : — 

ENGINE WITH 6 FT. 6 IN. DRIVERS ; CYLINDERS 17 IN. BY 

24 IN. ; AND 10 COACHES. 



Mile-post from 


Time from 


Speed. 


Mile-post from 


Time from 


Speed. 


Lancaster. 


Shap Summit. 


Lancaster. 


Shap Summit. 




MINS. SBCS. 






MINS. SECS. 




37i 






23 


14 19 




n 


33 




22 


15 8 


73-4 


36 


I 30 




21 


15 57 


73*4 


35 


2 18 


75 


20 


16 45 


75 


34 


3 3 


80 


18 


18 17 


78*26 


33 


3 47 


818 


17 


19 I 


81 -8 


32 


4 33 


7826 


16 
15 


19 46 

20 32 


80 
78-26 


31 


5 21 


75 


14 


21 18 


78-26 


Slack, I min. 
lost 


i - 




12 


22 4 
22 52 


7826 

75 



This, we think, may be safely accepted as the highest speed ever 
properly recorded. It is, however, stated that in some recent ex- 
periments, with complete registering apparatus, on the Paris, Lyons, 
and Mediterranean Railway, a speed of 90 miles an hour was 
attained. The French authorities are generally very accurate in any 
experiments they make, but, no details having yet reached us, we 
must, as in the case of the North Eastern, again suspend judgment 

While discussing the subject of the fastest speed ever attained, it 
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may be worth while to touch briefly on the various methods of speed- 
recording. This is generally done by means of specially designed 
instruments, or by the aid of a stop-watch. The former is the method 
ordinarily adopted by the administration of the line to obtain 
results, while the latter can be used by anyone possessing the 
requisite knowledge of the route and the position of the mile-posts. 
For an exhaustive description of most of the instruments specially 
designed for speed-recording, reference should be made to the article 
" Fahrgeschwindigkeitsmesser," in the Encyklopddie des gesamten 
Eisenbahnwesens (Carl Gerold's Sohn, Vienna). As regards stop- 
watch timing, we may say that it, of course, approaches more nearly 
to accuracy in direct ratio to the ability, care, and knowledge of the 
observer, and undoubtedly can be made, under suitable conditions, 
to give results as nearly correct as are necessary for ordinary 
purposes. It is, however, somewhat difficult to eliminate personal 
errors, whether arising unconsciously or from incompetency. The 
task is also rendered more difficult in another way. The mile-posts 
on some English lines are almost illegible, are numbered in several 
cases in the most erratic fashion, and, on some lines, cross from the 
down to the up side, and back again, sufficiently often to perplex the 
observer. As a slight aid we give in the subjoined table some 
particulars of the mile-posts on a few of the main lines in England 
and Scotland : — 



Mile-posts on Down Side of Line. 



Euston to Crewe. 
King's Cross to York. 
Carlisle to North, viA C.R. 
Carlisle to Kilmarnock. 
Kilmarnock to Greenock. 
Settle to Carlisle. 
Manchester to Liverpool (C.L.C.) 
Waterloo to Exeter. 



Mile-posts on Up Side of Line. 



Carlisle to Edinburgh, vid N.6. 
Edinburgh to Glasgow, vid N.B. 
Manchester to Retlord. 
Glasgow to Kilmarnock, vid Barrhead. 
Bristol to Paddington. 



On the Midland main line from Hendon to nearly 27 miles from 
London the mile-posts are on up side, thence to Luton on down, and 
to Bedford on up. Between Bedford and Kettering they are on 
down side, and are numbered from Hitchin ; while from Kettering 
to Nottingham they change from one side to the other three times, 
and are numbered from three different points. 

(2) The Fastest Train in the World. — Until about a year 
or so ago England was easily first in this respect, but we are now 
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slightly beaten by an American train, as may be seen from the 
following details : — 



Fastest Train in America. 


Fastest Train in England. 


Miles. 


Stations. 


Time. Speed. 


Miles. 


Stations. 


Time. 


Speed. 


H3 

94f 

531 

8oi 
68} 


New York. 
\ Albany 

S UtYca 

y f » 

( Syracuse . 

' »» 

{ Rochester . 

I »» 
Buffalo 


A.M. 

8 30 
II 15 ) 
II 20 j 

1 10 j 

2 15 \ 
2 20 j 

- ) 

3 47 / 
5 10 


1 

M. P. H. 1 

520 
51-68 

4915 

5420 

49*52 


5i 
77i 
75i 

5'i 

90 

73i 
27} 


Euston 
r Willesdcn . 

J Rugby 

Crewe 

»> 
\ Preston 

\ Carlisle 

( „ 

{ Strawfrank 

\ Loop 

Edinburgh. 


A.M. 

10 
10 9) 

10 10 j 

11 44) 
II 49 1 

I 14) 

1 19) 

2 20) 
2 40/ 
4 25) 

4 3C) 

5 58/ 

6 30 


M. p. H. 

36-67 

4931 
53'2 

50-41 

5143 
51-10 
51-56 


439f 


Totals . . 


— 51 73 


400 


Totals . . 




5084 



This American phenomenon was only decided on after a special 
run from New York to Buffalo, details of which we extract from the 
American Railroad Gazette of September 18th, 1891 : — 



Miles. 


Stations. 


Time. 


Speed. 






H. M. s. 








A« M« 






New York .... 


7 30 15 




"43 


f Albany .... 

I M • 


9 50 15 \ 
9 53 43 / 


61*29 


148 


1 Syracuse .... 


12 19 43 ). 
12 22 41 ) 


6082 


70J 


( Fair port .... 
C »» • 


I 30 30 \i 
I 38 20 j 


62-37 


75i 


East Buffalo 


2 50 15 


62-78 



If the figures are correct, the performance quite equals, anything 
achieved in Great Britain. Indeed, the speed maintained for so 
long a distance is faster than our record, and the load somewhat 
heavier. This is balanced by the fact that the road is very easy, and 
free from gradients. The engine, too, was of extremely powerful 
type — much larger than those used in the race to Edinburgh in 
1888 ; and how much coal per mile it consumed we are afraid to say. 
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Apart from this special trial trip, we fancy that in ordinary daily 
working, our English train, as shown in the table above, is the better, 
even now. Our grades are much harder, and while the American 
train averages about 130 tons weight only, ours is frequently 
heavier. 

By many it is supposed that the express from Berlin to Ham- 
burg, in 3 hours 24 minutes (177 miles), is the fastest in the world. 
This, however, is erroneous. Local time differs 15 minutes at 
Hamburg from Berh'n, and thus the train is allowed 3 hours 39 
minutes for the jourrtey. That this is so may be seen from the fact 
that the Hamburg to Berlin trains have all about half an hour longer 
allowed them than those in the other direction. In their case 15 
minutes must be deducted, and this makes one of the Hamburg to 
Berlin trains actually faster than the 3 hours 24 minutes train just 
referred to. 

(3) The Race to Edinburgh, — Perhaps we should apologise 
for once more bringing forward this well-worn but interesting subject. 
For a very full, and, in the main, accurate account, we refer those 
desirous of further acquainting themselves with the great achieve- 
ments of August, 1888, to Mr. Foxwell's The Best Trains^ pub- 
lished as a Pall Mall Gazette Extra some four years since. Here 
we find, disregarding the Midland, which never really entered into 
the racing competition, that in 1887 the best London and North 
Western express to Edinburgh took 10 hours, and the best Great 
Northern only 9, though the latter did not carry third-class pas- 
sengers. In November of that year, however, the G. N. Company 
added third class to their Scotch express, thus getting them through 
in 9 hours also. This alteration abstracted much traffic from the 
London and North Western and Caledonian Companies (forming 
the West Coast route), and, moreover, gave them a foretaste of what 
they might expect when the Forth Bridge should be opened for 
through traffic. They accordingly quietly laid their plans in the 
spring, and by the ist of June were fully prepared to send their 
best day train down to both Glasgow and Edinburgh in 9 hours. 
This was done in spite of a longer and much hillier route, and, 
moreover, it was done well, as day after day the trains arrived before 
time, even when cumbered with very heavy loads. For a month the 
East Coast Companies (the Great Northern and North Eastern) 
made no counter-move, owing, it is said, to the dislike of the North 
Eastern for very high speeds. But then (ist of July) they brought 
their time down to 8 J hours, thus beating the West Coast by half an 
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hour. During the whole of the month of July trains ran well, 
especially on the West Coast, whose 9 hours up express had been 
only once late in arriving at Euston since it started to run in June. 
In fact, so well to time did these West Coast trains run, that on the 
ist of August they also accelerated to Z\ hours. This greatly 
surprised everybody, and was, in fact, extremely stiff timing. The 
distance was just over 400 miles, the road very hilly, and a dining 
interval at Preston had to be provided for. Nothing daunted, 
however, by the pertinacity of their opponents, the East Coast 
immediately replied by reducing to 8 hours (392^ miles). Railway 
people and the travelling public thought the game was over after 
this last move of the Great Northern and North Eastern Companies, 
but a more dramatic denouement was reserved for the 6th of August, 
1888, when the West Coast put on an eight hours express also. 
This train was booked to do the phenomenal feat of running 400 
miles in eight hours over a hilly road, make two ordinary stops, and 
one of 20 minutes for dining. Its load (exclusive of engine and 
tender) was just under 80 tons, while the East Coast was rather over 
100 tons. The arrivals in Edinburgh — both East and West trains 
being due at 6 p.m. — were as under, dating from the 6th of August. 





Time of Arrival. 


1 

1 


Time of Arrival. 


August, 1888. 






August, 1888. 




East Coast. 


West Coast. 


East Coast. 


West Coast. 


DATE. 


P.M. 


P.M. 


DATS. 


P.M. 


P.M. 


6th 


5 59 


5 52 


20th 


5 57 


5 57 


7th 


6 16 


5 52 


2ISt 


5 50 


5 57 


8th 


5 55 


5 53 


22nd 


5 58 


5 56 


9th 


5 57 


6 37 


23rcl 


5 57 


5 56 


loth 


5 47 


5 58 


24th 


5 52 


5 57 


nth 


^ 1 


5 56 


25th 


5 52 


5 56 


13th 


6 6 


5 38 


27th 


5 50 


5 57 


14th 


5 31 


5 58 


28th 


5 28 


5 57 


15th 


5 44 


5 58 


29th 


5 37 


5 56 


i6th 


5 57 


5 56 


30th 


5 33 


5 56 


17th 


5 55 


5 58 


1 31st 


5 26i 


5 57 


i8th 


5 54 


5 55 


1 

1 





The best East Coast performance was on the last day of the 
month, as will be seen above. On that occasion the express reached 
Edinburgh at 5 26|, having taken 7 hours 26| minutes on the 
journey, or, deducting stops, 392^ miles in 404 minutes. August 
13th was the best day for the West Coast. They did the 400 miles 
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in 7 hours 38 minutes, or, deducting stops, in 428 minutes, 
best sectional performances were as under : — 

WEST COAST ROUTE. 



237 
The 



Date. 


Miles. 


Between 


Minutes. 


Aug. 13 

„ 7 
.. 7 
., 9 


158 

90 

lOOj 


London and Crewe . 
Crewe and Preston . 
Preston and Carlisle 
Carlisle and Edinburgh 


166 

49 

89 

I02i 




400 


Total 


4o6i 



EAST COAST ROUTE. 



Date. 


Miles. Between 


Minutes. 


Aug. 25 

M 13 
„ 28 

M 31 


105; 
82: 
801 

124 


London and Grantham 
Grantham and York 
York and Newcastle 
Newcastle and Edinburgh 


105 

84 

80 

125 




392} 


Total 


394 



It is hard to say which is the best of the above. Probably the 
Preston to Carlisle run in 89 minutes takes slight precedence of all the 
others. Then follow the Carlisle to Edinburgh in 102 J; York to 
Newcastle in 80; King's Cross to Grantham in 105; and Crewe to 
Preston in 49. These are all about equally good. The East Coast 
had heavier loads, the West Coast heavier gradients. Perhaps, all things 
considered, the performances of the latter were, as a whole, superior 
to those of the former. The North Western Company, indeed, must 
be distinctly congratulated on their performances. The locomotives 
used by them were much smaller in dimensions than those of the 
other lines, and yet quite as good results were obtained. The 
Caledonian also deserves much praise for running the express 
throughout the month with engine 123. We have previously given 
in detail the best day's performance of that well-known loco- 
motive. 

(4) Competitive Traffic, — Nowhere in the world is com- 
petition so severe as in England and Scotland. In many cases, we 
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fear, trains are run at a loss or a very slight profit. The annexed 
table shows the competing services from London to the most 
important towns, and from certain important provincial towns to 
others. An idea may by this means be gained of the various 
facilities provided by the different routes. 



1 


M.> 


N.. 


,„,. 


at or 


over 




Bdtmu Route. 


pftbonr. 


lo milo 

per hour. 


Fa»,e>t 


1 


ajwn. 


ap. 


Down, 


Up. 




London and Dover 

London and Plyrdouth 
Ditto . 

London and SheBeld . 

Ditto . - . 
London and Lced> . 

Ditto . 
London and Bradfo^ . 

London and Mancbeatir 

London Md Liver^l' 

Ditto ' '. '. 
•Lai&a^ and Edinburgh 

Ditto . 

Briitol'aSd MaDciie.ter 
Briitol and Liverpool '. 

MaKhBHeraadGUugoi. 

Ditto . . . 
Manch»ter and Aberdeen 

LiTe™? and Edinburgh 

Uverjloo°aodGl.i^KO* 

Liveriwol and Aberdeen 

fiinmnghun and Glugaw 
Binn^^Jn,-andXbe.deen 


L. C. & D. 

L.B.'aS-C. 

Mid. 

1 G. N. and M., S. S L. 
1 L. a N..W. and Cal 

1 Mid. and G. a S.-W. 

L. a N .W. and Cal. 

1 G. N-.N-E-andM. B. 

&tid..ndN. B. 

G.W.aodL.&N-W. 

Mid. 

L.aY.,L."N:.W.«ndCnl. 

Mid and N B. 
L.&V.,L.AN..W.»ndCal. 
MiJ. and G. a S.-W. 
1 L. aN..W.andCHl. 

Mid.andN.U. 
1 L.aY.,L.aN-.W.audCa!. 
Mid.andN.B. 
L. a v., L. & N.-W. and Cal. 
' Mid.aadG.aS..W. 
' L.&V,.L.»N.-W.*niiCal. 

1 L. a N.^. aiid Cal. 
Mid.atCdG.&S.-w'. 


7« 
73 
119 

4» 
39' 

4"J 

i 

3** 

1 
.59 


1 

!! 

1 
1 


J 

1 

1 
\ 

\ 


1 

I 

\ 

Noie. 

Nooe 

4 
NoU 
None 

N™ 


font 
^SSe! 

ii 

n™ 
n™ 

Nol*. 

None. 

NoU 


i i 

is 
1 1 

1 1 

is 
is 

Vi 
\ \ 



Note.— The diiiancei %vn 
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(5) Uphill Running. — In the preceding articles on the various 
railways, we have dealt with the speed of most of our English lines 
from two standpoints. We have, in the first place, shown by means 
of numerous tables, giving the services afforded by the various lines 
between their principal towns, what is generally called the ** Com- 
mercial Speed,'^ or, in other words, the speed which alone interests 
the great bulk of travellers, who are more concerned about reaching 
their destination in quick time than about the gradients and various 
hindrances to fast progress en route, A train which takes four hours 
to reach a certain point 160 miles away is, to the great majority of 
travellers, much more acceptable than one which reaches the same 
point in 4^ hours by a circuitous and difficult route 200 miles 
long. 

The other aspect of the subject has not, however, been neglected; 
and under the sections entitled Gradients, Actual Performances, etc, 
we have given very complete particulars concerning speeds viewed 
from the standard of locomotive performance merit. In the Intro- 
ductory Remarks, moreover, after discussing the general effect of 
gradients with some detail, we came to the conclusion that those 
wishing to study locomotive performances with a view to more 
closely appreciate their merit, would best satisfy themselves, and 
obtain the most complete results, by directing their attention to the 
running, of the various types of locomotives on uphill grades. The 
reasons given for arriving at this conclusion will also be found set 
forth in the Remarks above referred to. We now give some detailed 
specimens of uphill work, in order that performances may be more 
thoroughly appreciated. 

It is necessary, however, to state at once that the undermentioned 
examples must not be taken as by any means exactly representing 
the capacity of the various locomotives when tried on up grades. 
Irrespective of the fact that the details below are simply selections 
from a list of about a thousand express runs made by the writer 
during recent years, and are by no means test-performances, it must 
be remembered that we have not all the factors for making an exact 
comparison ; and without all the factors, results will never be abso- 
lutely correct. In the subjoined instances we detail the engine, load, 
gradient, and speed ; but many things other than these go to make 
up a locomotive performance. Not to mentidn many minor factors, 
let us simply look at coal consumption. If we comjmre the perform- 
ances of two engines, one of which mounts a rising grade in two- 
thirds of the time taken by the other, we at once form conclusions 
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in favour of the faster type. But if told that it uses an amount of 
coal greater than that used by the other and in proportion to the extra 
speed, we appreciate at once the fact that both types are doing equally 
well, and that, supposing the design of each locomotive to be fairly 
good, a certain quantity of steam will do just as much work in the 
one case as in the other. The quality of coal used also comes in 
as a factor. We may notice two engines doing much the same work 
on similar grades, and be surprised to find that one burns only 
25 lbs. of coal per mile, and the other requires 40 lbs. But our 
surprise ceases when we find that the 25 lbs. engine uses the best coal 
procurable, whereas the 40 lbs. engine gets an inferior quality. 

Unfortunately, however, for the figures given below, these details 
of coal consumption for any single trip (or for the uphill portions of 
any single trip) are rarely, if ever, obtained. Even the most complete 
locomotive tests, made at the instance of Locomotive Superintendents, 
rarely give us more than the amount used per mile^r the whole tripy 
uphill and downhill includedy the coal being weighed at the start and 
finish. In the absence, therefore, of these important factors, our 
figures must be taken more as showing what actually is done in daily 
practice, than what could be done. 

In order that comparisons may be more easily made, we divide 
our statistics below into several groups, according to the severity of 
the gradient on which the performance was made. The grades 
selected are, as explained in the Introductory Remarks, such as 
by their length will give us reliable results. They are as follow : — 

(i) On the London and North Western — 

(a) Crewe to Whiimore {fairly easy), 

(b) Oxenholme to Grayrigg (hard), 

(c) Penrith to Shap Summit (liard). 

(d) Tebay to Shap Summit (very severe), 

(2) On the Midland — 

(a) Bedford to Leagrave (fairly easy), 

(b) Sheffield to Dore (hard), 

(c) Settle to Dent (hard), 

(d) Miller's Dale to Peak Forest (hard), 

(3) On the Great Northern — 

(a) Wood Green to Pottet^s Bar (fairly easy)* 
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(4) On the Manchester, Sheffield and Lincolnshire — 
{a) Sheffield to Woodhead Tunnel (hard), 

(5) On the Caledonian — 

(//) Midcalder to Cobhinshaw (hard). 

(h) Beattock to Beattock Summit {i^ery severe). 

(6) On the Glasgow and South Western — 

{a) Near Auldgirth to Carronbridge (fairly hard), 
(b) Kilmarnock to Dnnlop (zfery sezrre). 

(7) On the North British — 

(a) Ne7vcastleton to Riccarton (very sei'ere). 

(b) Hau'ick to Riccarton (i^ery severe). 

(c) Portobello to Falahill (very severe). 

(d) Perth to Glenfarg (very severe). 

In all the cases which follow, the first two or three miles up the 
bank have not been inserted. If this had been done, erroneous 
results would have been obtained, as a locomotive which has entered 
an up grade after rushing down a preceding descent would show 
vastly better results for the first two or three miles than one which 
had started from a station just at the foot of the ascent. 

/. Grades Ris/XG at About i in 200. — The banks we will 
consider under this heading are those from Crewe to Whitmore 
(London and North Western) ; from Bedford to Leagrave (Midland) ; 
and from Wood Green to Potter's Bar (Great Northern). 

The Crewe to Whitmore bank is nearly 10 miles long, and 
consists of I in 177, i in 250, and short bits of easier grades. All 
trains from the North having to stop at Crewe, the locomotive has 
thus practically to start on the bank. In spite of this disadvantage, 
however, this bank is generally negotiated in fairly good style. With 
the slower trains we found that 6 ft. compound "City of Carlisle,'* 
with 16 coaches on, maintained an average of 40 miles an hour all 
the way up ; on another occasion an engine of the same class took 
13 J up at an average of about 43, never dropping on the worst 
parts under 37 in one case and 41 in the other. The Scotch 
expresses and the best trains from Manchester and Liverpool were, 
of course, much better. "City of London," with 14 coaches on 
the up Scotchman, never fell below 47 miles an hour, even on the bit 
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of I in 177, and averaged 48. "Archimedes," with 17 coaches on 
the same train, did not fall below 42 miles an hour, and averaged 44. 
Both these are very good performances, the first especially so. 

The Midland line from Bedford to Leagrave rises on varying 
gradients, averaging about i in 250. As all trains which do not stop 
at Bedford have to reduce speed considerably through that station 
and approaches, the locomotive gets a bad start on the bank. With 
the light Leeds expresses of from 8 to 10 coaches the speed 
seldom fell below 44 or 45, and was frequently 46 to 48 for miles 
together. Heavier trains of 13 or 14 coaches were generally about 
three or four miles an hour slower in mounting. Trains of 15 
coaches and upwards generally appeared to need two engines. With 
engine 1741 and 10 coaches on one of the up Leeds expresses 45 
and 46 were the lowest speeds touched, and 49 the highest. 

From Wood Green to Potter's Bar is just about eight miles of 
I in 200. In this case the locomotive gets a pretty good start on 
the bank, generally rushing through Wood Green on its way North 
at from 48 to 55 miles an hour. As the Great Northern trains are 
tolerably heavy, and their express engines of the "single " type, the 
speed generally falls with a heavy load to about 37 or 38 miles an 
hour at Potter's Bar. With a train of only 10 or 12 coaches it 
rarely gets below 42 or 43. On one occasion, however, with engine 
48 (8 ft. single) and 1 3 coaches the last mile was run at 46, and the 
last three or four averaged 47 ; and with engine 8 and 1 7 J coaches 
the last three miles were run at 42. These are performances above 
the average. In general, however, the North-going trains from 
King's Cross take this bank rather quietly, preferring to run hard 
over the easy road north of Potter's Bar to Peterborough. Perhaps 
better results are shown on the bank south of Stoke Tunnel, which 
is somewhat steeper. Enough, however, has been said to show that 
on these comparatively easy grades all the three companies we have 
discussed do about equally good work, with the North Western 
perhaps a little ahead of the others. We now come to : — 

//. Grades Rising at from i in 140 to i in 150. — Here our 
single instance will be the bank from Auldgirth to Carronbridge on 
the Glasgow and South Western Railway, forming the worst part of 
the long-continued but fairly gradual ascent from Dumfries to New 
Cumnock up Nithsdale. Three or four summers ago the writer 
was enabled to make very complete observations of the excellent 
work of the Glasgow and South Western locomotives on this section. 
The figures for the two best runs are given below, as well as those 
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showing what is the general average i>errormance. It will be noticed 
that all are extremely good : — 



Mile poits. 



85 to 84 
841083 
83 to 82 
82 to 81 
Si to 80 
80 to 79 
79 to 78 
78 to 77 
77 to 76 
76 to 75 
75 to 74 



Gr.idient. 



I in 20D rising 

Ditto 

Ditto 
Gradual ascent 
I in 200 rising 
I in 150 rising 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 



Eneine 68 and 
i2t coaches. 


Engine 57 and 
13} coachex. 


Engine 70 and 


14^ coaches. 


Speed in miles 


Speed in mile^s 


Speed in miles 


per hour. 


per hour. 


per hour. 


50 


49 


48 


50 


49 


46 


51 


48 


45 


52 


5' 


49 


54 


5' 


49 


50 


50 


47 


48 1 


46 


43 


46 


45 


41 


46 


44 


40 


42 


43 


40 


42 


43 


39 



///. Grades Blsing at from i in 90 to i ix 120. — The 
banks discussed under this heading are those from Oxenholme to 
Grayrigg, and from Penrith to Shap Summit (London and North 
Western) ; from Sheffield to Dore, from Settle to Dent, and from 
Miller's Dale to Peak Forest (Midland); from Sheffield to 
Woodhead Tunnel (Manchester, Sheffield and Lincolnshire) ; and 
from Midcalder to Cobbinshaw on the Caledonian. 

The Oxenholme to Grayrigg bank is a long stretch averaging 
about I in 125, but throughout its length it consists of various 
grades, of which the hardest is i in 109. The North Western 
expresses from the South, always very heavy, generally run over this 
piece without the aid of a pilot engine. If extremely heavy, they 
occasionally use an assistant engine right through from Preston to 
Carlisle ; but as a rule the practice is either to run right through 
unaided, or to take the pilot at Tebay for the very severe grades up 
to Shap Summit. As to the general average performance of the 
best Scotch trains, we may say that with from 12 to 14 coaches it 
rules about 42 miles an hour up this bank, rarely sinking below 37 
at the top. On one occasion, with 15 on, "Teutonic" much 
improved on these figures, which, as stated above, may be taken 
as a fair sample of what is gcncrrilly accomplished. 

From Penrith to Shap Summit is, more or less, similar to the 
preceding. It, however, contains an eight-mile stretch of i in 125 
without break. Some of our performances up this grade were 
superb, and seemed to surpass the speeds attained up the Grayrigg 
bank, just referred to, and were really much superior to what we 
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usually obtained on other lines. For instance, " Alchymist ** (6 ft. 
compound), with 13 coaches on, never fell below 42 miles an hour on 
any part of the i in 125, and averaged 45 throughout. This is very 
fine, but not nearly so good as the remarkable performance of 
** Cook '* and "Leviathan," which, with 16 coaches, stopped on 
Shap Summit 35 minutes 41 seconds after leaving Carlisle, never 
dropped below 50 miles an hour on the i in 125 south of Penrith, 
and averaged 5 2 miles an hour on that bank throughout. Of course, 
there were two engines, but then the load was 16 coaches. We may, 
however, fairly say that one of the engines with eight coaches (half 
the load) would have done as well. How much superior this is to the 
work done by, say, the light Midland up Leeds expresses, with their 
loads of 8 to 10 coaches, on the bank from Sheffield to Dore, will be 
seen below. In fact, it is precisely on these heavy banks that we see 
the superior uphill work done by the North Western and Caledonian 
companies. Unfortunately, our comparisons are more or less 
restricted to light trains, as on most of the other railways the practice 
of using pilots prevails to too great an extent with heavy trains on 
steep gradients. With light loads, however, we may make com- 
parisons from one line to the others. Instances therefore on both 
the Midland and Caledonian lines will be found below. 

A few miles south of Sheffield, on the Midland Railway, we 
come to a six-mile stretch of i in 100, leading up to the Bradway 
Tunnel, which here penetrates the Pennine range. Most of the 
trains using this line are the more or less light Leeds expresses, 
averaging 8 to 10 coaches. The results we obtained with these 
trains were, we confess, somewhat disappointing. The speed, even 
with these moderate loads, generally fell to 34 miles an hour at the 
top of the bank, and very rarely averaged 37 all through. With 
about 12 or 13 coaches the average was only about 32 or 33, and 
the speed near the top generally fell to 30. These results, in fact, 
are so much poorer than those on the section just previously described 
that we must direct attention to the preliminary remarks relative to 
the quantity and quality of coal used. Probably if these were 
known in each case, sufficient reason would be found for the lower 
speed in the smaller coal consumption of the locomotive. In fact, 
we have the Midland doing much better work on the next bank 
described, viz., the very long and severe one, averaging i in 100 
(with intervening bits still more severe), extending for nearly 15 miles 
north of Settle, on the Settle and Carlisle line. Here we occasionally 
find loads of 13 to 15 coaches hauled up these banks by one engine ; 
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but as a general rule we must state that the use of pilots is excessive. 
But to show what the Midland can do, we may cite the cases of 
engine 1522 and 13 coaches going up the bank at a steady 34 miles 
an hour, and only falling to 31 at the worst parts ; and of engine 
1579 and 15 coaches averaging 32 throughout and never getting 
below 30. With light loads engine 1578 and 9 coaches averaged 39, 
with a lowest speed of 35 ; and on another occasion two engines 
with a load of 20 coaches averaged 38, with a lowest speed of 35. 
These last two instances are much better than the work done from 
Sheffield up to Dore, and probably mean increased coal consumption 
by the engine. Similarly, good work is done by the up trains from 
the North mounting the heavy grades from Carlisle to the summit 
level. Of course, this does not compare with the North Western 
work just cited, even after making allowance for the harder grade of 
the Midland bank. Much the same may be said of the severe 
stretch of i in 90 taking the Midland Manchester line over the Peak 
Forest summit in Derbyshire. Here again trains are generally light, and 
have two engines if fast and heavy. A good average performance was 
one made by us behind engine 1332 (7 ft. coupled) and 9 coaches, 
when the speed averaged 35 throughout, and did not fall below 33. 

Another severe bank on which we have made several observations 
is that from Sheffield to Woodhead Tunnel on the Manchester, 
Sheffield and Lincolnshire Railway. Here for 17^ miles the line 
winds continuously upwards at an average grade of i in 128. The 
loads taken by the fastest expresses are not heavy, and perhaps the 
best trains are not timed so sharply as to allow the locomotive to 
utilise all its power. A striking performance over this bank was, 
however, done by engine 561 and 8 coaches. The speed never fell 
below 44 miles an hour, and the average was about 45 J, taking the 
bank throughout. This is very excellent work indeed. It is a little 
better than the best Midland examples cited above, but, of course, 
not so good as the best North Western instances. Similar work is 
done by the Manchester, Sheffield and Lincolnshire up the other 
side, /.^., from Manchester to the Summit Tunnel. 

A road very similar to that just described is the section of 
the Caledonian from Midcaldcr to Cobbinshaw, on the line from 
Edinburgh to Carstairs. The gradient rises for over 15 miles on 
varying grades, averaging about i in 120, the last few miles being 
the worst. Like the Manchester, Sheffield and Lincolnshire, it is a 
long piece of uphill, and the trains running over it are generally 
light For the best performances we must look to the work of the faster 
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Scotch expresses. The slower express trains through to the South do 
nothing like so well. One of our best instances is from a run with 
the up 10.15 ^•'^ iiova Edinburgh. In this case the engine was 124, 
and the load about 9 coaches. The speed averaged nearly 49 miles 
an hour all the way up, and even at the top, where the gradient is 
steepest (i in 100 for six miles), the engine was running at 44 J. On 
the lighter parts of the bank (which are on grades of 1 in 120, 132, 
142, and 229), there was no difficulty in maintaining 50 miles an hour. 
This performance is, therefore, in advance of the Manchester, 
Sheffield and Lincolnshire just cited, and makes a close approach to 
the North Western instances given above. 

IV, Severe Grades Rising at from i in 65 to i in 80. — 
The gradients we propose to discuss under this heading are those 
from Kilmarnock to Dunlop (Glasgow and South Western) ; from 
Newcastleton and from Hawick to the Summit Tunnel, near 
Riccarton, and from Portobello to Falahill (North British), and 
from Perth to Glenfarg, also on the same line ; from Tebay to Shap 
Summit (London and North Western) ; and from Beattock to Beattock 
Summit (Caledonian). 

The Glasgow and South Western expresses, all of which stop 
at Kilmarnock on their way North, are confronted with a very 
steep, if somewhat short, bank almost immediately on leaving that 
station. The effect of grades on train-speeds can, unfortunately, not 
be so well observed on this stretch as on some others, as the gradients 
chop and change about a good deal, and occasional very short easy 
stretches intervene, thus giving a rest to the locomotive, and perhaps 
making the locomotive work appear better than it really is. In 
order, however, that the effect of the grades may be more correctly 
appreciated, we give in the table below particulars of the speed, 
mile by mile. The performances, considering the respectable loads 
conveyed, are remarkably fine. Up the other side of the bank, />., 
coming south out of Glasgow, we do not think the work is so good. 



Mile-post. 


Gradient. 

1 

1 1 


Eneine 89 and 

17^ coaches. 

Speed in miles per 

hour. 


Engine 68 and 

12^ coaches 

Speed in miles per 

hour. 


23 to 22 
22 to 21 
21 to 20 

20 to 19 
19 to 18 
18 to 17 


1 
I in 180 rising 
1 i I in 87 chiefly, but partly i ( 

\ in 180 and 286 \ ' 
1 I in 87 rising 1 
I in 152 chiefly, and easier 
I in 75 rising 

Ditto 1 

t 


33 1 

3» 

34 

35 
28 


36 

39 

36 
.39 
39 
32 
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The North British Waverley route is the very hardest main line 
in the kingdom. The three banks we have selected are all in great 
part I in 70 to i in 80 ; and as they are all situated on a length of 
98 miles of line, and are all run over by the same engine, bringing 
the Scotch expresses from Edinburgh to Carlisle, or vice versA^ we 
will discuss them together. Unless the loads are very light, which 
is not often the case, pilot engines are always employed. The results 
throughout are not so good as are obtained on the rival Caledonian 
line. With two engines and 18 coaches we mounted the heavy 
banks of i in 67 and i in 75 to Riccarton and the tunnel beyond at 
a steady 29 miles an hour, hardly at all deviating from this speed ; 
with two engines and a load of 14^ the speed was 32 to 34 through- 
out ; while with two engines and only 11^ coaches 35 to 37 miles 
an hour was maintained. Up the other side an excellent performance 
with two engines and 19!^ coaches was noted. The same plodding 
regularity was observed, the speed seldom getting under 32, and 
seldom above 34 miles an hour. From Portobello to Falahill the 
line abounds in bits of i in 70, etc., and is quite as stiff as the 
sections just mentioned. Pilot engines are almost invariably used. 
With two engines and 11 coaches the speed varied from 34 to 37 
miles an hour, according to the severity of the gradient. With 
heavier loads the results were more or less similar to those obtained 
south of Hawick. An exceptionally good performance, however, was 
that done by engines 343 and 488 with 15 coaches behind. Running 
through Portobello at high speed, they passed Millerhill in 4 minutes 
12 seconds (3 miles 19 chains of i in 80, i in 100, level, and i in 
175) ; Eskbank in 2 minutes 19 seconds (i mile 57 chains of i in 
175, 218, 250, and 228); Gorebridge in 5 minutes 52 seconds 
(4 miles 5 chains of i in 70) ; Fushiebridge in i minute 9 seconds 
(60 chains of i in 70 and m); Tynehead in 5 minutes 49 seconds 
(3 1 miles of i in 70); and stopped at Falahill Summit in 3 
minutes 26 seconds (i mile 75 chains of i in 70 and loo). This 
performance ranks among our best uphill feats. 

Another severe piece of i in 74 exists on the newly-opened line 
through Glenfarg, forming part of the main line from Edinburgh to 
Perth vid the Forth Bridge. Here we find some of the trains are 
very heavy and, consequently, need pilot assistance. With reasonably 
light trains, however, only one engine appears to be required. A fine 
example of work was noted here some time ago, when one of the 
7 ft. coupled class took seven coaches up the 6-mile ascent of i in 
74 at a steady 35 or 36 miles an hour. This performance falls little 
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short of the best work performed on their mountain sections by the 
I^ndon and North Western and Caledonian companies, which we 
now come to consider. 

When the fast North Western Scotch expresses have surmounted 
the difficult Grayrigg bank, there still lies before them a short but 
more severe task. This is the Shap bank, consisting of about 
5 miles of i in 75. Immediately preceding it is the easy descent 
from Low Gill to Tebay, and this, of course, gives the locomotive 
some assistance in the way of impetus over the first part of the bank. 
Unlike the North British, the North Western do not habitually use 
pilots up this stretch of i in 75, unless the trains are pretty heavy. 
Of late, however, perhaps more pilots are being used than formerly. 
Still, trains of 14 or 15 coaches frequently go up without assistance, 
and on one occasion "Teutonic" took 15 up, and never fell below 
25 miles an hour. The average was a good deal over 30, owing, ot 
course, to the high speed at which the train was running on entering 
the bank at Tebay. With lighter trains of 7 or 8 coaches the average 
from Tebay to Shap Summit throughout is often over 40, and some- 
times nearly 45, and the lowest speed generally 36 to 37. These 
results are admirable throughout. 

Quite equal to the North Western in the matter of uphill running 
is the Caledonian. In fact, on banks of i in 70 and i in 80 we fancy 
it is a trifle superior, just as our observations on grades of about 
I in 120, etc., seemed to point to the North Western as being 
slightly the better there. The Caledonian trains are now so fast and 
heavy, and their road so severe, that the locomotives have to work 
very hard to produce such excellent results as they do. The hardest 
nut they have to crack is, of course, the ascent of Beattock bank 
from the South. This is 10 miles long, and consists of 2 miles of 
I in 88, 2 of I in 80, and 6 of i in 75. Pilots, even with very heavy 
trains, are rarely used. Some marvellous work is done hereon. On 
a wild, stormy night, with a strong headwind, engine 124 took 15 
coaches up unaided in 20 minutes (equalling 30 miles an hour 
throughout), and the last mile at the top was run at 25 miles an 
hour. With lighter loads the feats are even more astonishing. The 
7 ft. single engine. No. 123, took 8 coaches up on one occasion at 
an average of 44 miles an hour, and the last mile was done at 37. 
Engine 1 24, with the same load, achieved perhaps a more remark- 
able performance still. It was stopped 2 or 3 miles up the bank by 
signals, and, on starting again, the s])eed gradually rose, until the last 
few miles were done in 90 seconds each, which equals 40 miles an 
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hour. This is, indeed, brilliant. It is strange to look back to some 
of the lines we have been discussing and find that with similar 
loads, on gradients of only i in 100 to i in 120, their speeds were 
lower than on the Caledonian i in 75. Yet it would be rash to 
hasten to conclusions, and suppose the Caledonian and North 
Western companies' engines to be sui>erior to all others. It must 
be remembered that in our comparisons above, many of the factors 
are missing ; and without all the factors, as pointed out in our pre- 
liminary remarks, the results are, of necessity, more or less falla- 
cious. They only show what is done in daily practice by the 
various locomotives, irrespective of coal consumption ; they do not 
show what the locomotive can do. 
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FOREIGN BOOKS ON RAILWAYS. 



Allusion having been made in the Preface to the numerous and 
valuable treatises on this subject in various foreign languages, it may 
not be out of place to give the titles of some of the more important 
and recent of these works. Few direct references have been made to 
any of them in the foregoing pages, but they will be found of con- 
siderable assistance to all interested in studying railway construction, 
maintenance, and working under every aspect, and in the fullest 
detail. 

We are indebted to German industry and research for — 

Handhuch fi'tr spuielU Eisenbahn-Tuhnik, By E. Heusinger ^ 
VON Waldegg. 5 vols. Leipzig. 1869-76. 

Grundziige des Eisenbahn-Maschincnbaues, By G. MEYER. A 

Berlin. 1883-86. ' 

Das Eisenbahn-Gcleise, By A. Haarmann. > 

2 vols. Leipzig. 1891. 

EncyklopUdie d$s gesamUn Eisenbahnwesens, Edited by Dr. r \ 

Victor Roll. Wien. 1890 . . . 

Of this standard work of reference 5 vols. {A—Personenverkehr) have 
already (April, 1893) been issued. 



Among French works we have — 

TraiU complct des C hem ins dc fer. By G. HU-MBERT. 

3 vols. Paris. 1891. 

• 

La Voie^ le Materiel Rouiant, et r Exploitation Technique des 
Chemins de fer. By Ch. Couche. 

3 vols. Paris. 1868-76. 



An English translation of this valuable work by J. N. Shoolbred and 
J. E. Wilson has since been published. 

3 vols. text. 3 vols, plates. Ix>ndon. 1877-83. 



•^ L. 



> 
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s^ Les Chemins de fer. By P. LefLvre and G. Cerbelaud. 

Paris. 1888. 

A very neatly got-up and handy 8vo volume by two thoroughly capable 
writers. 

* \ Les Chemins de fer et les Tramways, By A. SCHCELLER. 

Paris. 1892. 

From Belgium we note— 



Traite d' Exploitation des Chemins de fer. By Flamache, 
HUBERTI, and St^vart. Bruxelles. 1885 .. . 

Of this work 3 vols, have already been issued, and it will probably be 
completed in 2 more (1893-4). 



N 



One of Italy's most recent contributions is — 

^ Le Strade Ferrate, By L. LORIA. 

2 vols. Milano. 1890-92. 



It will be evident from the above brief list that if smaller traffic 
requirements and almost universal absence of competition afford 
Continental railway companies few opportunities for the display of 
anything approaching British energy in actual working, there is still 
no lack abroad of capacity of the highest order in dealing from a 
literary point of view with a subject so inseparably connected with 
national wealth and prosperity. 
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Cookery, Cassell's Shilling. 95/A Thousand, zs. 

Cookery, Vegetarian. By A. G. Payne, is. 6d. 

Cooking by Qas, The Art o£ ^ Marie J. Sugg. Illustrated. Cloth. 3s. 6d. 
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Town Oardens. Edited by W. Robinson. F.L.S.. Author of "The English Flower 
Garden." FuUv Illustrated. First Half-yearly Volume, as. 6d. 

Countrtes of the World, The. By Robert Brown, M.A., Ph.D., &c. Com- 
plete in Six Vols., with about 750 Illustrations. 4to, 7s. 6d. eadu 

Cremation and Um-Burtal: or. The Cemeteries of the Future: By W. 
Robinson. With Plates and Illustrations, xs. 

CyeioiMSdla, OasseU's Concise. Brought down to the latest date. With about 
600 Illustrations. New and Cheap EditieM, vs. 6d. 

Qyolopadla. Cassell's Miniature. Contaimng 30,000 Subjects. Cloth, as. 6d.; 
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Harrison. 4s. 
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"Japanese" Library, Cassell's. Consisting of za Po^ilar Works bound ia 

Japanese style. Coiren in water-colour pictures, xs. jd. each, net. 

Hantibr Andj. OllTer Twlat. iTaahoe. ^sroldatar Z«Mnda. The Last of Ihe 
Kohioaaa. The Laat Days of Pompeii. The TeUowpln^ Fap<ne. The Last Dajra of 
Palmyra. Jaek Hlnton the Ovwrdaraaii. Seleotiona mm \bm Worka of ThoaMS 
Hood. Amerioan Humour. Tower of Londoo. 

Joy and Health. By Marteluus. Ulostrated, ck>th, 3s. 6d. {Aditim dSr 

L9txe, 7s. 6d.) 

Kennel Guide, PraoticaL By Dr. Gordon Stables. Illustrated. ChtapEdUUm, ts. 

"La Bella," and Others. By Egerton Castle. Buckram, 6s. 

Ladles' Ph3nlclan, The. By a London Physician. 6s. 

Lady's Dressing Room, The. Translated by Lady Colik Campbell. 3s. 6d. 

Lake Dwellings of Europe. By Robert Munro, M.D., M.A. Qoth, 31s. 6d. 

Leona. By Mrs. Molesworth. 6s. 

Letters, The Hlgliway of; and Its Echoes of Famous FootstepsL B^y Thomas 

Archer. Illustrated, xoa. 6d. 

Letts's Diaries and other Tlme-savlng PubllcattOBS are now published ezdn- 

sively by Cassbll ft Company. (A Lut tmtpttfrtt 0m m^^licmiitm,) 
Little Klnlster. The. By J. M. Barrib. ClUap Ediiion, 6s. 
Locomotive Engine, The Blograithy of a. By Henry Frith. 5l 
Loftus, Lord Augustus, P.C, G.O.BL, The Dlptomatlo Bemlnlsoenoes of (ISST— 

1863). WithPortrmiL Two Vols. Demy 8vo, ass. 

London, Greater. By Edward Walford. Tiro Vols. With about 400 

Illustrations. 9s. esych. Librmry Editwtu Two Vols. £t the set. 

London. Old and New. By Walter Thornbury and Edward WALroaa 

Six Vols., with about x,aoo lUostratioiis. Cloth, 9s. each. Librmrj Ediii^m^ £y, 
London Street Arabs. By Mrs. H. M. Stanley. Illustrated. 5s. 

Medical Handbook of Life Assuranoe. By James Edward Pollock, M.D., 

F.R.C p., and Jambs Chisholm, Fellow of the Institute of Actuaries. London. 7a. 6d. 
Medldne Lady, The. By L. T. Meade. Cktap Editiam, One Vol, 6s. 
Medldne, Manuals for Students ot KA List forwarded jfostfrwt cm a^HeoHom.) 
Modem Europe, A History ot ByCA. Fyfpe,M.A. Complete hi Three Vda, 

;with full-page Iliustrmtions. ts. 6d. eadu 

Mount Desolation. An Australian Romance. By W. Carlton Da we. 5s. 
Musical and Dramatlo Copyright^ The Law ot By Edward Cutld. 

Thomas Eustacs Smith, and Frbdsric E. WaAmBBLT. js. 6d. 

Musie, Illustrated History ol By Emil Naumann. Edited by the Rev 
Sir F. A. Gorb Ouklbv, Bait. Illu s t rat ed. Two Vols. 3U. 6d 



Kaplsr, Tb« lita and Lettars ot ths at. Hoil Btr JoMpb, Bart.. I^D., D.OL, 

M.R.I.A, By Alm. C. E«ju.d, F.S.A. Nn,, ami ftniUid Editim,T^6i. 
VtMa^ii Llbrtu?. CaiBSll'i. In VoJume;. Paper coven, ad. ; dolh. 6<1 
HKtnral Blatoiy. CaaseU'i ConcUe. Bf E. Percsval Wright, M.A., M.D., 

"• ' ■•' ...... p, hj|f.i,o,u^, 

iNCAN, M.a,F.R.S.. 

f.Li.^. i..oinpi([e m ^jv Volfe. Withaboai 3,000 IDiutntioiu. Cloih. 9I. each. 
NBtuje'i Wonder Worken. Bf Kate R. Lovell. Il!uitiB.ied. 3a. 6d. 
Haval Vu. Tlie Last Graat. By A. Nelson Seapokth. VTuh Maps. u. 
Helion. TUB Life ol By RohehtSouthet. llliuirai«Hn'th Eighl Plates, 35. 6(1. 
Nnnlng- for tbe Home and for tbe HoipltaJ. A Handbook ot By Catkb- 
HDTBbig 0/ Sick CbUdreo, A Hajidbook for tbe. By Catherine J. Wood, as, 6d. 
CDrlBCOll'a Velrd. and Other Storlaa By A. Wekner. Clolh, 5s. 
Odystey. The Modonu By Wvndiiah F. TitFneli. Illuitrated. los. 6d. 
Ohio, The New. ASioryorEflslardWeM. By ED WARD Everett Hale. 6a. 
Our Own Country. Su Vols. Wiih i,aoo Illuslralions. Qolh. 7s. 6d. each. 
Out o( the JawB o( Death. By Fbank Barrett. Cluap Editioii, One Vol.. 6a. 
Painting. The Engllah School ot ByERNesrCHESNEAU. Chtaf Edition, ¥-^^ 
Peoplea ol the World, Thsi By Dr. Robert Brown. Complete in Six Volumes. 
Pmfect OenUeman, The. By the Rev. A. Shvthe-Paumeb, D.D. 3s. 6d, 
PhlUips. Watts. Ariisi and Playwright By Miss E. Watte Phillips. With 

Fbotocnpiiy lor Am&tson. By T. C. Hepwokth. Enlarad and Rrsiud 

£Mwn. lllullmli^d, is. ; or cloh, IL 6d. 
Pbnie and Fable. Dtctlonaiy OL By Ibe Rev, Dr. Bgewer. Chtap Bdiium. 

fIinialofr7 tor StndentB, EtamentaTy. ' By A. T. Schdfield, M.D., 

M.R,C,S., Sc. llluHraial. 7». 6d. 
ndureaqne America. Complete in Four Vols., with 4S Exquisite Sled Pkcea, 

and iboul Sm Orlgini] Wood Engnvinp. £, ti. eacH. 

nctureaqtie Auatralaila, CbsbbU'i. Wilh upwards of 1,000 lllustralloio. Com- 

Ploturoaqae Canada. With about 600 Original Illuslniiions. Two VoU. 
£i 6i. (he Ki. 

Pletureique Europe. Complete in Five Vols. Each containing 13 ExquisltcSleel 
Plain, (mm Onginal DiawinBi, uid neu-ly too Origitiil lUusuatKHU. £ai : half- 
roorocca, jCji !<». linorKCoETlI. ,£saio>. Pffular EJil'm. In Five VqIl 181. uch. 

Piotnteaqua Hedltarranean, Tha, With a Series of MoeniScent Illustrations 
from Orifinal Desii;n> by lading Artist! of (He day, TwaVafs. Ckuh, /oiLuch. 
Pigeon Keeper, Tlia PrafltlcaL By I-ewis Whioht. Illustmied. 3s. 6d. 
FlgMna, The Book ol By Robert Fulton. Edited by Lewis Wrfoht. Wilh 

Fit; and ot Death, The Book t^ By Pierre Loti. Member of ihe French 

Aciclemy, IVwiliif d by T. P, Q-CoNMoa, M. P. Amiqne pmMr, clolh g.li, ji. 
ni^thlnga and Parodlea. Short Siories, Sltelches, *e., by BARRY Pain, Ss. 
Poemi, Aabrey de Vere'a, A Selection. Edited by John Dennis. 3s. (id. 
?oetry, Tbe Nature and Elements ot By E, C. Stbdman. 6& 
Foeta, Caaaell'B Ulnlattue Ltbrar; of tb«. Price is. each Vol 
Political Questlona of the Day, A Hanixal ot By Svdsf.v BtiXTOf, M.P. 

tie«i it-ui EtlnTpd Ediliin, Po per Coven. li.; DrclDlh, is. 6d. 

Folytechnlc Sertea, The. Pracuisil Illustrated Manuals specially prepared for 

SludcriLi or Ihe PolyicEhTiic lo.'.Iilule, and luillble for the Use of all Studeuti. (.4 

Portrait Oallery, The Cabinet. 

Pooltty Keeper, Tbe Fiaciioai. 
FoaItr;,The Book of 



SeleciicHs from Cassitt A Company s Pnbikations. 



PonltJT, The lUnitr&tad Book ot Bv Lewis Wright. With Fl^ Ezquialii 
Coloured PUtet« and numerotit Wood Engravingi. Rtvited BdiHcm, Qoth, 3x1. 6d. 

PatoUo Lllnrarlae, FtM. Nfw and Bnlarjied Edition, By Thomas Grbbn- 
wooo, Author of * * Museoms and Art Galleries. " Illustrated, as. 6d. 

QUMU Bumiiiar ; or, The Tourney of tlie Lily and the Rooe. Pomed and 

Portrayed by Waltbm Ckanb. With 40 pases in Colours. 6s. 

Queen VieUnta, The lift and Times o£ By Robert Wilson. Complete in 

• Vols. With numerous lUustrations. 98. each. 

Bahhit-Xeeper, The PraoticaL By Cuniculus. IllastnUed. 3s. 6d. 

Baffles Haw, The Doings ofl By A. Con an Doyle, Author of "Micah 

Clarice," " Sherlock Holmes/' ftc Antiaue paper, cloth gilt, ss. 

BaJlway Onides, Official ULnstrated. With Illustrations on nearly every page. 
Maps, &c. Paper covers, is.; doch, as. 
Great Saatam BaUwaj. London and Vortli Weatem Ballwaj. 

Great Northern KaUwaj. London and South Waatam Baiiwaj. 

Great Waatem BaUway. _ . aodlaad Hallway. 

London, Brighton, andBonth Ooaat BaUfnsj. South Baatam BaUwaar. 

Ballway Lihraxy, Cassell'a Crown 8vo, boards, 2s. each. 

Kataarott, Shoamakar. By Kathariaa F. 

Woods. 
DaTldTodd. By David Mschire. 
The Aatonlahinff History of Troy Town. 

The Admlrabla Lady Biddy Yana. By 

Frank Barrett. 
Oonunodora Junk. By G. Maaville Fanti. 
Bt. Onthbart'a Towar. By Florenc* War> 



The Man with a Thumb. ByW.CHud- 
(Barday North). 



^ Bicht Not Law. By R. Shctard. 
Within Sound of the weir. By Tlioaas 

St. E. Hake. 
Under a StrMica Xaak. By Frank Barrett 
ThaCoombaberrowKyatary. ByJ.CdwaU. 
Dead Kan's Book. By Q. 
A Queer Baoe. By W. wSntalL 
Captain Tnillilir*r« By Westall and Laurie. 



The Phantom CSWar. Bt w. Wei __ _ 
Jaok Gordon, Knuriit Brrast. ByW.C 

Hodaon (Barclay North). 
The Diamond Button: WhoaaWaaZtP 



By W. C Hodaoa (BarcUy Nordi). 
^Mther'a CMaa. Bylnllaa Hawthofae. 
Th» Toka of the Tnorah. By Skiaey 



Whole John VomanP ByCHearya 
The Trasady of Brlnkwater. By Maidia 

L. Koodey 
An Ametloaa Panman, By JuSaa Haw- 

thome. 
Saotion 080} or. The I'atal Latter. By 

loUan Hawthonsh 
The Brown Stone Boy. By W. H. Bishop. 
A Traaio IKyataey. Ar Julaa Hawthorne. 
Tlia Great Bank BobDary. By Johan 

Hawthorne. 



BedgraTS^ Blohard, aBL, B.A. Memoir. By F. M. Redgrave, ios. 6d. 
BiTsn of Great Britain : Descriptive, Historical, Pictorial. 

The Boyal Blver : The Thames from Source to Sea. P»0tiimr EtHtUn^ t6a 

BlTera of tha Baet Ooaat. With highly finished Enffravinga. Po^uimr BdltUn, 16s. 

Bohinson Omsoe. CasselTs New Fine-Art Edition, With upwards of xoo 
Original Illustrations. 7s. 6d. 

Bomanoe, The World o£ With New and Original Illustrations. Complete hi 

One Volume, cloth, 9s. 

Bonner, Henriette, The Painter of Oat Ufe and Gat Ghaxacter. Containing 

a Series of beautiful Phototype lllustratiops. Tha Text by M. H. Sfibuiann. 
Popular Edition^ 4to, las. 

Borings Of a Beetless Boy, The. By Katharine B. Foot. Illustrated. 5s. 
BuMO-Torklah War, Oassell's History o£ With about 500 lUustrationa. Two 
Vols., ^ each ; libcary binding. One Vol., xss. 

Balishnry Parliament. A Diuy of tha By H. W. Lucy, inustnited by 

Hamky Furniss. Cloth, axs. 
Batniday Joomal, OasseU'a Illustrated throughout Yearly Volume, ys. 6d. 
Boarahnns. The- Stoiv of an African Beetle. By The Marquise Clara 

Lanza and Jambs Clakbnob Haryby. 5s. 
Beienoe tor AIL Edited by Dr. Robert Brown, M.A., F.L.S., &c. Eetfistd 

Editien, With 1,500 Illustratioiis. Five Vols. gs. each. 
Soienoe, Tear Book of; The. Edited by Rev. Prof. Bonnet. Second Year of 
Issue. 7s. 6d. 

Sea, The: Its Stirring Story of Adventiire, Peril, and Heroism. By 

F. Whympkr. With 400 lUustrations. Four Vols. 7s. 6d. each. 
Shadow of a Song, The. A Novel. By Cecil Harley. 5s. 
Shafteslrary, The Serenth Barl of; K.O., The Life and Work ot Bjy Edwin 

HoDDBR. Illustrated. Cheap Editien^ 3s. 6d. 

Shakespeare, Cassell's Quarto Edition. Edited by Charles and Mary Cowdek 

Clarkb, and containing about 600 lUustratioiu by H. C Sblous. Complete iq 
Three Vols., cloth gilt, A3 3s.— Also published b Three separate Volumes, in doth, 
via. :— The Combdibs, ais. ; The Historical Plays, iSs. 6a. ; Th«> Tragboibs, ss*. 
Shakespeare, lUniatnrai Illustrated. In Twehre Vols., fai box, xss. ; or in 
Bad Puca Grain (bos to match), with spring catch, lettered in gold, sis. 



StUeliam fnm CaiuU ii Campariy'i PubHiatisni. 
nu^eBpMTe, Tbs FUya oC Edited by Prof. Henry Moelev. Camplele in 

Thirlcin Vol^. Cluth, in box. >i>. \ half-moroccD, doLh tidu. 4U. 
Sliait«Bpeare, Tbe EueUnd OC By E.GoadBV. Illustrated. Nnu Edilion. 31. 6d. 
Sli&kipere , Tlie Intanutloul, Sdilimt dt laxi. 

;;«;«, H^.irjVIII,'' By SicjAHHsLixTcm P.R.I. iFri,, en afflicali,^) 

■' Kine HtDij iv" lUiuUaiedbTHHi "' ">-'—— ' 

- •- C,n Lil« It' '" ■■ '■■■ "- ' 



"if^-j^L'.-*,. 



"Romeo »djuliisl." llluilniii^'by Fiune DicmBi, R.A. Itnov «I ef ntot. 
UuJnpar^, The LrapoU. Wiib 400 lllustmiioni, and bd iDUoduciioa by F. J. 



. ,. . _ I, and BD Inwoductioo 

LL. Cluaf Eilillim, 31. ed. Cloth Bill, gill edgci 

Bbtkapen, ThB Koyal With Eiqui-"" '^— ' "■ 



e Steel 



Hkfltcliea, TIiB Art of UaUiiE and Using'. 
BmaKgllng Days and Emaggllng Ways ; 

t:omni.ndtr ihc Hun Hl■-^av N. Shohe. R. 
BniT* OfUl«Fowler,TliB. ByMra. 

BocUJ Welfare, BubjecW of. tty tlie Rl Hod. Sik Lrot4 
■porta and Paatlmee, CaiMU'i Complete Book oL With 



ites and Wood Engiavinf^ 
From the French of G, Fbaipont, 
:. The Story of a Loit Art By 



Bqolte, The. By Mhs. PaMh. Cheap Edition in em 

Btandard Ubrtuy. Cuull'i. Claih. zs. each. 

aiUrioj-. AduDluTBi ot Mr. L«lbilrj. 
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Fully Illustrated with Hlgh- 

Btory of Franols Cludde, The. A Novel. By StahlevJ. Wevman. 6s. 

BaccesBnil Ufe, The. By AN Elder Bbothek. 3s. 6d. 

Sybil Kaox ; or. Home A«ridiL A S1017 of To-day. By Ecwaeo E. Halk. 

Author of ■■ Ej« mi WtBi," &c, (."*«/ BdiHimi. 61. 
TeaoUug In Three Contlnenta. PerMiiuil Notes oo the Educational Systems (A 

IhtWutld. liyW, COHASDV. 6.. 

TentlnKonthePlalni.orOeaeralCuitertnKanBuandTBZai. By Elizabeth 

TtaAokeray. Character SIC«t«heB from. Six New and Original Drawings by 

FRFOt.HicK liAKHAiP, reprsduccd Ui Fhaui(nvure. sii. 
Hm Short Stoiy UbriuT. 

Mauabu udOrOHO*. By Q. !^ _ 

OKO ttlB Kn Wh *«■ By 'JCIAVK THillBT. K 

BlsVan Pwilb]* Ohk V •u>°^ Audnn. ^ 

A^BlglBrt Wijk, By MlB FANNVMUHrBEIL O. ^ ,,„ _ 



Silectiom from Cassell A Company s PubliceUi&m, 

Treatment, The Tear-Book of; for 18ML A Critical Review for Practitioners of 
Medicine and Surgery. Ninth Year of Issue. Greatly Enlarged. 50-) TMi^es. 7s. 6d. 

Tree Palntliiff In wator Colonn. By W. H. J. Boot. With Eighteen 

Coloured Plates, and valuable instructions by the Artist 5s. 
Tnm, Familiar. By Prof. G. & BouLGER, F.L.S., F.G.S. Two Series. A^^th 
Forty full-i^e Col(Mired Plates by W. H. J. Boot. las. 6d. each. 

'■Unloode": too UnlTonal TOlegrapliio Pliraae Book. Pocket or Desk 

Sdition. as. 6d. each. 

United states, Gassell's History of the. By Edmund Ollier. With 600 lUus- 

trations. Three Vols. 9s. each. 

UiilTersal History, Cassell's niiistrated. V^th nearly Onb Thousand 
^ Illustrations. Vol. I. Early and Greek History.— Vol. II. The Roman Perio<L-~ 
Vol. III. The Middle Ages.— Vol. IV. Modem HUtory. 9s. each. 
Vaccination Vindicated. By John C. McVail. M.D., D.P.H. Camb 5s. 
Verses Orave and Oay. By Ellen Thorneycroft Fowler. 3s. 6d. 
Vloar of Wakelltfd and otker Works, by Oliver Goldsmith. Illastxated. 

3s. 6d. ; cloth, gilt edges. 5s. , 

Vision of Saints, A. By Lewis Morris. Edition de luxe. With 20 FtiU-page 

Illustrations. Crown 4to, extra cloth, gilt edges, a is. 
Watex^-Colonr Palntinf , A Course ofl With Twenty-four Coloured Plates by 
R. P. Lbitch, and full Instructions to the PupiL 5s. 

Waterloo Letters. Edited by Major-General H. T. Siboknb, Late Cokmel 

R.E. With Numerous Maps and Plans of the Battlefield, azs. 

Wedlock, Lawfol : or, How 81iall I Make Bore of a Local Karrlage T By 

Two Barristbks. is. 
Wild Birds, Familiar. By W. Swaysland. Four Series. With 40 Coloured 

Plates in each. laa. 6d. each. 
Wild Flowers, Familiar. By F. E. Hulme, F.L.&, F.aA. Five Series. With 

40 Coloured Plates in each. zas. 6d. each. 
Wood, The Life of the Ber. J. O. By his Son. the Rev. Theodore Wood. 

With Portrait. Extra crown 8vo, doth. Cksa^ Edition, 5s. 
Work. The Illustrated Journal for Mechanics. Yearly volume, doth, 7s. 6d. 

Vol. IV. for i8oa-3. 6s. 6d. 
World of Wit and Humonr, The. With 400 Illustrations. Cloth, 7s. 6d. 
World of Wonders, The. With 400 Illustrations. Two Vols. 7s. 6d. each, 
wrecker. The. By R. L. Stevenson and Lloyd OsBOiniNS. Illustrated. 6s. 
Tule Tide. Cassell's Christmas Annual, is. 
Zero the Slaver. A Romance of Equatorial Africa. By Lawrencb 

FlBTCMBK. 4S. 



ILLUSTRATED MAGAZINES. 
Th^ Quiver^ for Sunday and Gemoral BeadiHg. Monthly, 6d. 

Cas8elV8 Family Magazine. Monthly, yd. 
**Uttle Folks** Magazine. Monthly, 6d. 
The Magazine of Art. Monthly, is. 

Chums. The Illustrated Paper for Boys. Weekly, xd.; Monthly, 6d. 
CasseWs Saturday Journal. Weekly, id. ; Monthly, 6d. 
Work* Illustrated Journal for Mechanics. Weeklv, id.; Monthly, 6d. 
Cottage Gardening. Illustrated. Weekly, fd. ; Monthly, ^d. 

V ^*iii ^rticuUrs of CASSELL ft C0MPANV*S Monthly Beilal PuMloattoM 

wUb4 found in Cassbll ft Comfaky's COMPLETECATALOGUE. 



Oataloffues of Cassell & Company's Pubucations. which may be had at all 

Booksellen', or will be sent poet (ree on application to the Publiahen :— 
Casskll's Comfixtb Catauxsub, containing particuUn of apwardt of Oot 

Thoosand Volumes. 
Cassbu.'s Classifibo Cataijocub, in tHiidk their Works are arnofwl aoooidiag 

to price, from Tkrttptnco U Fifty Gnimms, 
Cassell's Educational Catalogub, contaiiring paiticnhn of Cawbh ft 

Company's Educational Works and Students' Mannalsi 

CASSELL ft COMPANY, LiMrrsB^ LmdgmitHili, 



Uibks anil KfUgious Morlts. 

«Wb, CaMell'B ninBtrsied Punlly. Wiih 900 lllusiraiions. Uather, gil' 

Wile, Tba. ud tut Bolj Una, Nair Ugbt on. By a T. A. EvEm. M.A. 

Blbla EdOMitor. Tha. Edlicd by E. H. Plohptrb. D.D. With lUusirailont, 

Bible Studeat in tJis Brltlih Hnaeimi, Tbe. By the Rev. J. G. Kitcbim, 

Blblevomen anit Nurses. Yearly Volume. 3s. 

Bnnyan'B PUgrUn'B Prosrew [CaouU'i niustTAted). 4(0, Cktap £iii/iiM, 31.6A, 

CUU'b Bible. The. VViih 300 Illuslialions. Deiny 410, B30 pp. isoM Thmiamd. 

CMtaf EJilia^, TV fy\. SHfrritr EMIitn. wilh 6 C'akiUnd PfalFi, ph cc!(ei. iv. U. 

CUld'i Lite ot Clirtst, Tbe. Complete m One Hsndiome Valume. wiih aboui 
KD Oiiglnal IDiuuatloni. Clunf Edilit^, dolb, ;i. ed. ; or witb 6 CotDurcd Fitim, 
clolh, itili c<le», loa. Gd. Oimy 41a, fill "1(0, 111. 

-Come, ye CMldren." By ihe Rev. Benjauin Waugh. [Ilusirated. ss. 

- " - - 1 bytbe 




Til* AdU oI UU Api 

OomittentsTr, The c 



ihop Ellicott. Handy 
1 Tettunent Edited by Bishop Ellicott. Handy Vol 



Ototlonaiy of KsUgloil, The. 
Rcligiout Docirinu, DiBociiiM' 
■ilDfiapli^. Ac. &.C. Br Ihe Kfv. 

Dor* Bible. Wii!i 



In Encydopiedii 
IlluslTations bf Gustave DoRt. 



. Alwiti 



iKtiy D&yi ot ChrUttMiltr, 1 



Original EHitom. 
Wi<CFBll-p»«Illu,. 

Ven. Archdeacon Farrar, D.D,, F.R.S. 

'- - doth, pit idea, 



. ..Itw in One Voluo . 

7L mL ; PcTKiAD (Dflvcco, To«. 6d. ; tiee-calf, i; 
PUEllly Frayer-Book, The. Edited by Ilie Rev. Canon Garbett. M.A., and 

GleanlngB oIMr Harvelt. Studies and Sketches. By ihe Rev, John R. Ver.suh, 

Ooipel ot Qrace, The. By a. Ltndesic Clolh. ai. 6d. 

" Omen In the Rock ; " or, the Hiiiorical Accuracy of Ihe B 

irfFmice !<, iht AuyriKn and EgnKlu Sculpluret in the Biiliih 
when. By the Re>. l>t. Sahuil KiHNt, F.R.A.S,. &c. &c lllu 
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"HMrt Ohordi.'' A Series of Works by Eminent Divines. Bound in cloth, red 
' edges, zt. each. 



Biibop of Ripoo. 



lite Biibop of MontreaL 
"Mtg Bfble. By tho Rt. R«v. W. Bofd Cupentar. 



lEy Work fat Ood. By Um Right Rer. Bidiop 

CottnilL 
Xy Otdoot la ZdlSB. Bj dia Ven. Archdeacon 

Farrar, D.D. 
Ibr Aeplntlone. BydiaReT.G^Mathesoii.D.D. 
1& Xmotional liife. Br Preb. Chadwick, D.D. 
lEyBody. By the ReT.noCW.CBIailde.D.D. 



lEy BoqL By the Rev. P. B. Power. M.A. 

lEy Orowth la DiTlae lift. By the Rer. 

Prebendaiy Reynolds, M.A. 
lEy Hereafter. ^ the Very Rev. Dean Bicker* 

stcth. 
lEy Walk with Ood. By the Very Rev. Dean 

MontsooMry. 
lEy Aide to the BlTiae Z4te. By the Very 

Rer. Dean Boyle. 
lEy Soaroea of Streaffth. By the Rev. E. E. 

jenldns, M.A. 



HUpt to Belle! A Series of Helpful Manuals on the Religious Difficulties of the 
Day. Edited by the Rev. Tbignmouth Shors, M,A., CaaoD of Worcester, and 
Chaplain-ia-Ordinary to the Qaeea. Cloth, xa. each. 



CftBATiON. BythebitelfOrdBialiopofOarllale. 
MiKACLES. By the Ber. Browalow ICalt- 



Pkaybr. By the Ber. T. TeJcnmoath Shore, 



Thb MORALmr of tmb old tbstambnf. By 
the Bev. NewBiaa Saiyth. D JD. 

Thb DxvnoTY of cub Lord. By the X«ord 
BSahop of Detry. 



Thb ATO^rBMBNT. By WllUaai Ooaaor JCagee^ D J>.. X«te Arohblshop of Terk. 

Bid Treanire. By Richard Harris Hill. is. 

HOly Land and tlie Bible, Tlie. A Book of Scripture lUustrations gathered 
ia Palestine. By the Rer. Cunningham Gbikib, D.D., LL.D. (Edin.). with Mapw 
Two Volt. a4S. lUmtraUd Edition, One VoL ats. 

LUb Of CbrlBt, The. By the Ven. Archdeacon Farras, D.D., F.R.S., Chaplain- 
la-Ordinarv to the Queea. 
Chbap Illustbatxd EDmoK. Large 4to^ doth, 7s. 6d. Qoth, full gilt, gilt 

edges, loe. 6d. 
Libraby Edition. Two Vols. Cloth, a4S. : morocco, 49s. 

PoFULAB Edition, ia One VoL 8vo, dodi, 6a.; doth, gilt edges, 7s. 6d. ; Persian 
morocco, gilt edges, loa. 6d. ; tree<alf, 15s. 

lUirlage RlniTi Tliei By William Landels, D.D. Bound in white 

leatherette. Iftw and Ckeafitr Edition^ 3s. 6d. 

Homing and Evening Prayers for Workhoniet and other Inatttutlona. 

Selected by Louisa Twining, as. 

Mooes and Geology; or, the Harmony of the BlUe with Science. B;^ 

the Rev. Samubl Kinns, Ph.D., F.R.A.S. Illustrated. Demy Svo, 8s. 6d. 
My Comfort In Borrow. By Hugh Macmillan, D.D., LUD., &c.. Author of 

*' Bible Teachings in Nature,** &c Cloth, is. 

New Light on the Blhle and the Holy Land. By Basil T. A. Evetts. M.A. 

Illustrated. Cloth, ais. 

Protestantism, The History ot By the Rev. J. A. Wylie, LL.D. Containing 
upwards of 600 Original Illustrations. Three Vols., »7S. ; Lihmry Edition^ yon, 

"QolTer" Tearly Volume^ The. With about 600 Original Illustrations and 
Coloured Frontispiece. 7s. 6d. Also Monthly, 6d. 

Bl George for England; and other Sermons preached to Children. Fifth 
Edition, By the Rer. T. Tbignmouth Shobb, M.A., Canoo of Worcester. 5s. 

St Panl, The Life and WoA of. By the Ven. Archdeacon Farrar. D.D., 
F.R.S., Chaplain«ui-Ordinary to the Queen. 
LiBBABY Edition. Two Vols., cloth, 34s. ; calf, 4aa. 
Illustbatbd EmnoN, coiapfete ia One Volunae, with aboat 900 lUustrmtiooa* 

;£i IS. : moroooo, £t as. 
Pofulab Edition. One Volume, Svo, doth, 6a. ; doth, gilt edges, 7a. 6d. ; 
Persiaa moroooo, loa. 6d. ; tree^alf, 15s. 

Ihall We Know One Another In Heaven T B^ the Rl Rev. J. C Rylb, D.D., 

Bishop of LivcrpooL Ntw mnd Enlargtd Editwn, Paper Covers, 6d. 

Iliortened Ohnroh SerrloeB and Hymns, suitable for use at Children's Services. 
Compiled by the Rev. T. Tbignmouth Shobb, M.A, Canon of Worcester. 
Enlarred Edition, is. 

Signa Ghrlstl : Evidences of Christianity set foith in the Person and Woric of 
Christ. By the Rev. Jambs Aitcnison. 5s. 

"annday:* Its OrlgliL History, and Present Ohllgatian, By the Ven. Arch- 
deacon Hbssby. D.C.L. Fi/tk Edition^ 7a. 6d. 

Twilight oi Life, The: Words of Counsel and Comfort for the Aged. B;^ 

John Ellbbtom, M JL is. 6d. 



Seltclioiu /rem Cassell A Co"ip/iHys pHbUealicns. 

Itoohs far ^otmg ^eopU. 

"UtUi Polkl" Halt'TeftllJ Voltime. Contnining J^■^1 pages of Lettemnss, witb 
PiCilMon n«rly evtiy pige, logtihcr iviUi Two Full-paiit Pkte. primed in ColwBl 
iDd FoQi Timed Plilct CoTourtd boards, 31. 6d. ; or doih jiil, gtli cdgii. ji. 

I Book for ihc Little Ones. With Original Stories and Verses. 



lltuil 






leariy every p^*, and CoEoufcd t'roj 



BbiUiU Fifteen. By I. T. MeaDE. lUusIraled. CloUi gitl,3S. 6d., or aun 

cloth Bill, gill edea. 51. 
Ths Peep of D&y. Cassell's Illasualcd Edition, as, 6d. 
HaCKl" Steele'! DUiy. By E. K. DiLLwyn. as. 6d. 

ABtiniUe ofTales. By Maggie Bhowne.Sam Browne. 4 Aunt ETHKt. 33.6d. 
Fairy Tales In Other Lands, By Julfa Goddard, Illustrated, 35, 6d. 
Story Poems tor YontiB uid Old. By E. Daveni^ht. 3s, 6d. 
Pleasant Worli for Buy Flngw^ By Maggie Browne. Illustiaied. 51. 
Bom a Kins. By FRANCES and Makv Aknold.ForstEr. IIIustrBied. n. 
SaglC aC Eonu, By Prof. HoFruAN. Fully Iliiulraled. A Series of easy 









. Clolh 



Uttle Uother Bnnoll. By Mrs. Mole^woiiTH. lllustiated. Cloth. 3s. 6d. 
Heroea of Erery-Dsy LUti By LAtTRA Lanb. With about ao Fnlljwge 

llliiMTiiiant. iii6 paeei, cmwn Svo, cloth, •>. id. 

BHips, Bailors, and the Sea. By R. I. Corne wall-Jones. Illunraied 

IhtDUKhoul. and coMlainirK n Caloiiied Plite of Naval Flagi. Chaf Edili^. n. M. 
am Books lor Toung People, By Popular Aulliors, With Four Original 



no T^jmiM." 



"Oolden Uottoea" Serlea, The. Each Book containing 908 pages, with Four 
fiill-pogc OnKioal lliuiiraiioni. Clown Svo, clMli gill, h. each, 
"mi 1>FipEFaD(]iiA.'' By the Ren. F. Laiiy, 1 "BoTbOur U loT OitldB.'' TEi> lauta Hariiw 
■■BB«'i^y=rt»«T." BrSK-hPitt. -&f^\i?™,^£ad{u^'i. 

each Book. Crown 



OtronBto fluITeri A Blorj or Itte Jbwb. Br I PT«Main'> Swotdi 4 Storrof Ul»D«j»or 

PIT* flhnllns Boom Tor Toons People, with Original lUusuaiions. Cloth 
1^1 1, ^i, each, 

Sbl ^^plon Df OtUn^ or!' VliuDe"ljra I BoDUd b; ■ SlieUi or. Ilie Snnlad Wtloll 
IB Uwn«yior01iL B/J.Fud. HoJjcm. I of Ulo roroet. H/ilioUon, Mn. l^rMM. 

Alhuma for Chlldrsn. Price 3s. 6d each. 

"Tanted— a King" Seriea. lUuitiated 39. 61 



Stltttiau fimn CamB * Ctmfanj^l Publica 



OroWB 8TO llbnttT. Cktaf Editions. 


as.6<I. each. 










in™,d«;dAbou.^M Knclmad. B, c 










Deiduv. Xfrau in HU1017. Hr Tho.QU 


jBBg.. P.^ .nd PUUi lUuMmed 


Foipi AbrS^ IW Ftd^TuHllD.^ ^Uu^ 




„«Md™«h«.L 


Uo-lbr. Wtth FuU-puc lUi^mHoH. 




CU.d.|iU,j..«d.«ch. 




>Tl««lnr«OomiB»nil. AltcurfiiTairli. 




:M'«*^?£.at.%-ss 


, Xlw FaUiM ShuUIuI. B7L.T. M«dL 




rer Tonnu ud Slorr. 




Th* OoM or B Muuiw. Br Snk Ra. 


» Worid (K Oini. Br L. T. Had*. 



Books marked thiu f i^sd also be had in extra clolh gilt, gilt edges, 5s 
Book! Ky XdwuA I. SUia. Illustrated. Cloth, n. 6d. each. 



UzpMUIJ BtOtr. Boob By well-knowD Writers. All Uustraled. 

Ttt»«Mgilir» Om. I uw* grji I III FInrt Ow 

Th* Bou Oliib. in* nghHtw OalUc* ^^ IJ"** ^^ 

Lslia BanisvB. | Botk I *" Dtlft J« 



OuasU'i ?ii)tart Itorr Book*. Each co: 

LtttI* Ttlki. I DM>T^ ■lorj; Bi 

BiUtit Bun. Sot'i Btory Bop: 



1 pages. 6d. each. 









WvuLartnff Wajl. 






AH Illustrated, and eoatainiaf Interesting Stories. 



DUBonda la tha Buid. Tha Con al 

■uTls SotL Clmr Trmal 

Tbfl^kabnr of riT* URta Amou tha ; 

Pluhara. Mia ArTTm 



;?™«* 



P 



■ & ?-°J'WJ^«W 






SeUetions from CasstU A Company s PubUcaUom. 



*« little F6IkB" Palntixiff BooIol With Text, and Outline Dhistiatloiis for 
Water-Colour Painting, xs. each. 

VJraSto aaod 'Bio— oma for "little Yolka** I The "little FdUca** P ro Twr b PalBilBC 
toPalat. Book. Ootli only. as. rmamum 

The "Iiittle rolks** lUtuninatinc Book. 

ULtoary of Wonders. Illustrated Gift-books for Boys. Qoth. is. 6d. 

Wonderftal Adventurea. | Wondera of Bodily Btrenfffh and Skfll* 

I Woadarftd Baoapea. 

The ** World In FlotnTes* Serlea. Illustrated throughout as. 6d. eadi. 



A Bamble Bound Tranoe. 

All the Bnaalaa. 

Ohata about Oennany. 

The Xiand of the Farramida (Bgypt). 

Peepe into China. 



The Baatem Wonderland (Japan). 
Qlimpaea of South An&erioa. 
Bound AfHoa. 

The Land of Teinplea (Indlai. 
The lalea of the Paoiila 



Cheap Editions of Popular Volumes for Toung People. 

each. 

Th<> Bomanoe of ZnTontion : 
Vinettet from the Annals of 
Inatistry and Sciaace. 

Bather Weat. 

Three Homea. 



Illustrated. 



6d. 



In Quest of Ooldj or, TTnder 
the Whanaa Paila. 

On Board the Esmtralda ;'c/e, 
Xarttn Iiei«h'a Loff. 



For Queen and Xiac. 
Workina to Win. 
Parlla Afloat and Brlfaada 
Aahore. 



Two-Shinincr Story Books. An Illustrated. 

Ptoriea of the Tower. 
Mr. Btirke'a Nieoos. 
Xay Cnnnin^ham'a TriaL 
The Top of the I^adder: 

How to Reaoh it. 
Idttle Flotaam. 
Kadir* Mid her Frienda. 

Half-crown Story Bodks. 



The Children of the Court. 

Maid Maxjory. 

The Poxir Cata of the Tip- 

pertona. 
Marion's Two Homea. 
liittle Polka' Sunday Book. 



Two Pourpemiy Bita. 

Poor Nelly. 

Tom SLeriot. 

Aunt Tabitha*B Wallh. 

In Miaohlef AKain. 

Through Peril to Portunau 

Peggy, and other Talaa. 



Margaret's Bnemy. 

Pen's Perplexities. 

Notable Shipwreoka. 

Ctolden Days. 

Wonders of Oonunon Thin^fc 



At the South Pole. 
Truth will Out. 

Soturea of Sohool LUb and Boyhood, 
le Toung Man in the Battle of Lifb. Bj 
the Rev. Dr. I r^n'^i t*Ti 
Soldier and Patriot (George WaAlagtoB). 



OasseU's Pictorial Scrap Book. 

doth back, 3s. 6d. per VoL 

Our Scrap Book. 

The Seaside Sorap Book. 

The Little Polka' Sorap Book. 



In Six Sectional Volumes. Paper boards. 

The Magpie Sonm Book. 
The Lion Scrap Book. 
The Blephant Sorap Book. 



Books for the Little Ones. Fully Illustrated. 



Bhymee for the Toung Folk. By WiUiam 
AUingham. Beaut if uUy Illustrated. 3s. 6d. 

nie Sunday Sorap Book. With Several 
HundredlQustrations. Boards, 3s. 6d. ; doth, 
gilt edges. 5s. 

The History Scrap Book. With neatly 
1,000 EngrsTingt. Cloth. 7s. 6d. 



CaaaeU'e Bobinson Cruaoe. WMi 100 
lUttstratlona Cloth, 3s. 6d.: gfU edges, ss. 
The Old Pairy Talee. With Original Ilho- 

tratlons. Boards, ss. ; doth. is. 6d. 
My Diary. With Twehre Coloured Plates and 

366 Woodcuts. IS. 
OaaaeU's Swlaa Pamily Boblaaon. 

trated. Cloth, 3s. 6d. ; gik edges, ss. 



The World's Workers. A Series of New and Original Volumes by Popular 
Authors. With Portraits printed on a tint as Frondxpiece. za. each. 



Ciharle* Haddon Spurgeon. By C. Holden 
Pike. 

Dr. Arnold of Bugby. By Rose E. Selfe 

The Barl of Shaftesbury. 

Sarah Bobinaon, Agnea Weaton, and Mra. 
Meredith. 

Thomaa A. Bdiaon and Samuel P. B. 
Morae. 

Mra. Somerville and Mary Carpenter. 

Oeneral Gordon. 

Oharlea Diokena. 

Plorenoe Nightingale, Catherine Marah, 
Pranoea Ridley HavergaL Mra. Ban- 
yard rL. N. &.»). 



Dr. Outhile, Pather Mathew, Bhhu Bur- 

ritt. Joaeph LiToaey. 
Sir Henry HaTOlook and Oolin Oampball 

Lord Clyde. * 

Abraham Linootn. 

DaTld Ltringatone. 

Oeorge MuUer and Andrew Beadi 

Biohard Oobden. 

Benjamin Pranklin. 

Turner the Artiat. 

Oeotve and Bobert Stephenaon 

Sir ntua Salt and Oeorge Moora. 



\* Tfu mbtvt fVarkt (joKiudinr Biobard Cobden and O. H. Spurgeon) emn als9 ktiuut Three in 



CASSELL A COMPANY^ Umited, Lw^att ffitt, Lohuoh; 

Paris d: Melbourne, 
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Stanford University U&rary 1 

Stanlord, CalifomiB 1 

la order thai others m»y use thia book, 
please return it aa soon as possible, hut 
not later than the date due. J 



